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Foreword

We are proud to present the 24" Volume of Amsterdam University College's Undergraduate Journal of Liberal Arts and
Sciences!

Throughout their undergraduate studies at AUC, students write a wide range of compelling papers that usually go
unnoticed beyond the context of the classroom. InPrint provides students with the opportunity to further develop these
works in collaboration with an editorial team and share their work with a broader audience in the form of a research journal
publication. It is a privilege to present this diverse collection of outstanding student papers. | hope you find as much
enjoyment in reading them as | have in working on them alongside their talented authors and the dedicated InPrint team.

The issue begins with Lea Heitbrink's paper entitled “Tides of Change: Integrating Molecular Biology into Salt Marsh
Conservation of the Wadden Sea”, which evaluates current salt marsh conservation strategies and highlights the potential
of molecular biological techniques in addressing the dynamic needs of the Wadden Sea ecosystems. Second in the Sciences
section is a paper by Jorge Gonzales Larragoiti, “High-Order Neuroscience: Synergy Between Mathematics and the Brain”,
in which he discusses the potential applications of high-order mathematical frameworks in neuroscience and how their use
could address the limitations of traditional pairwise models in the field.

Opening the Social Sciences section is "Ecocide in Gaza? A Comparative Analysis of Three Legal Frameworks in
International Humanitarian Law for the Prosecution of Environmental Destruction by Israel in the Gaza Strip”, in which
Ryan Kruijt performs a comparative legal analysis of three definitions of environmental destruction to examine the limitations
of current legal frameworks in addressing the Israeli-caused environmental degradation in the Gaza Strip. Next, Erika
Vodvéarkova, in her paper “The Little Brother's Revolt: The Role of National Identity in Slovakia's Autocratic Turn”
explores how key moments in the history of Slovakia and the Czech Republic have shaped their distinct contemporary
political landscapes.

In the Humanities section, in “Layers of Resistance: Protest Stickers and the Participatory (Counter-)Memory of Urban
Space,” Matgorzata Czachowska examines how protest stickers constitute a transient, yet powerful tool of civic engagement,
transforming urban spaces into dynamic sites of collective memory. Finally, in “‘I'm in a grave situation: Stone and
Deathscapes” Polina Smirnova discusses how the dynamics of distinction, exclusion, and care play out through stone as a
grave marker material in the context of the history of grave marker materiality as well as the relation between wood and
stone within the grave of her grandparents.

Closing this issue is Nayonika Venkatesh's paper, “Constructing a Cognitive Model for Context-sensitive Processing of
Movies”, which reviews the research in neurocinematics — a novel field at the intersection of neuroscience and film studies
exploring how film is processed in the brain. Based on the developments in this field, it proposes a preliminary cognitive
model of context-sensitive processing.

To conclude this foreword, | would like to deeply thank everyone who made the publication of this issue possible. |
would like to extend my gratitude to the InPrint Head Editors, Lena, Malavika, Julia, and Zuzia, for their consistent support
and guidance extended not only to their respective departments, but also to me. Thank you to all the editors who have
remained at InPrint through several iterations of the publication process — Eléna, Elena F., Elena V., Fatima, Kia, Natalie,
Mariin, Sara-Lina, and Wilma, as well as the editors who joined InPrint this semester — Bahar, Cecile, Lucille, Nikoleta, and
Omer. Without your insight, enthusiasm, and dependability, publication would be impossible. | am also deeply grateful to
the sensitivity readers — Dr. Rébecca Franco, Samareen Sharook Hussain, and Dr. Misha Velthuis, as well as the students
who peer reviewed the papers during the final editing stages. I'd also like to thank InPrint’'s Faculty Advisors, Luis and
Joost, for their advice and help in developing InPrint as a part of the AUC community. | also want to thank Polina, the
previous Editor-in-Chief, for preparing me for this publication process and reassuring me throughout it. Lastly, I'd like to
thank Misia Loch and Alice Humphreys for their unwavering support and care.

Basia Haber, Editor-in-Chief
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Salt marsh near Groningen. Photograph by the author (2024).
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Abstract

The Wadden Sea, recognized as a UNESCO World Heritage site, is a haven of biodiversity increasingly
threatened by climate change and rising sea levels. Current management strategies, including grazing,
groins, drainage system maintenance, and sediment nourishment, have largely been inherited from
mid-20" century agricultural practices, despite a shift toward nature conservation. These strategies,
such as livestock grazing and sea-ward expansion of salt marshes, spark debates regarding their effects
on biodiversity and ecosystem health. Furthermore, human-made barriers, such as dikes, prevent salt
marshes from adapting naturally to sea-level rise. In response, this review examines how molecular
biology can provide new insights into salt marsh health. Techniques such as microbial community analysis
and genetic monitoring are identified as potential tools for assessing ecosystem health, offering a more
holistic approach to conservation. By integrating molecular biological methods, conservation strategies

could be better adapted to the changing needs of the salt marsh ecosystems of the Wadden Sea.

Keywords and phrases: Wadden Sea, Salt marsh, Conservation, Molecular biology

Introduction

As climate change and rising sea levels con-
tinue to impact ecosystems globally, intertidal
zones — which are submerged during high tide
but exposed during low tide — have been left par-
ticularly vulnerable (Reise, 2005). The Wadden
Sea, the world’s largest intertidal system and a
UNESCO World Heritage site (UNESCO), spans the
North Sea coasts of the Netherlands, Germany,
and Denmark. Numerous conservation initiatives,
such as the "Trilateral Wadden Sea Cooperation"
(TWSC), have been established to protect the vast
tidal flats, salt marshes and the unique ecosystem
that they support. However, human made dikes
and agricultural use hinder the natural adaptation
of salt marshes to the effects of climate change,
which leads to coastal shrinking and threatens
this ecosystem (Reise, 2005). Eden and Thorenz
(2024) review current strategies to manage the
salt marshes of the Wadden Sea, including graz-
ing, maintenance of drainage systems, sediment
nourishment, and groins — wooden structures built
perpendicular to the shoreline to reduce wave fric-
tion and prevent sediment movement. Though
the goal of these management strategies has
shifted to conservation since their development
for agricultural exploitation in the mid 20" cen-
tury (Esselink et al., 2017; Reise, 2005), the em-
ployed methods have stayed mostly the same.
There is contradicting evidence on whether mea-
sures like grazing and drainage system mainte-
nance contribute to nature conservation. Thus,
there is a need to investigate potential indica-

tors of salt marsh health to assess current con-
servation strategies, adapt them where needed,
and possibly develop new ones. Traylor-Knowles
and Palumbi (2014) and Rodrigues-Martinez et
al. (2022) suggest that molecular biological tech-
niques, such as the analysis of microbial commu-
nities, can inform and guide conservation efforts
around the world. Considering this new perspec-
tive on conservation measures, how are microbio-
logical tools currently incorporated into salt marsh
conservation and what is their potential going for-
ward? This review assesses the current salt marsh
conservation methods and identifies challenges
they face. It continues to investigate the role of
molecular biological tools, such as genome anal-
ysis and modification in salt marsh conservation
in the Wadden Sea and defines their potential to
address the challenges with current conservation
efforts and possibly develop new ones.

Current state of conservation
strategies in salt marshes

The Wadden Sea is located in the northern
regions of Germany, the Netherlands, and Den-
mark and has a long history of human exploita-
tion. On the seaward side, a group of islands, the
barrier islands, separates it from the open ocean
(Fig. 1). Between these islands and the main-
land lie mudflats, which are exposed to air during
low tide and submerged during high tide (Reise,
2005). Salt marshes develop in the higher, more
landward parts of the intertidal zone (Eden and
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Thorenz, 2024). These marshes are found both on
the mainland and on the mainland-facing sides of
the barrier islands and differ from each other, for
example in soil composition (Eden and Thorenz,
2024). While many barrier island salt marshes
have experienced only minor human interference,
mainland marshes have been heavily shaped by
human activity (Eden and Thorenz, 2024). Reise
identifies, for instance, that the naturally curved
and dynamic creeks of barrier island marshes are
replaced with straight, grid-like drainage systems
in most salt marshes on the mainland indicat-
ing human activity. Additionally, most mainland
marshes are not considered natural, as they were
artificially created and then drained for agricul-
tural purposes, such as livestock grazing and crop
cultivation (Reise, 2005).

Figure 1: Map of the Wadden Sea area. Image
taken from Eden and Thorenz (2024)

Many measures aim to protect salt marshes,
but these approaches have not changed signif-
icantly over time. The ecological importance
of salt marshes has been recognized since the
1930s, which has resulted in a shift from agricul-
tural exploitation to nature conservation (Reise,
2005). Grazing is a widely used management
practice in which horses, sheep, or cows graze
predominantly in the higher areas of the marsh,
significantly reducing the height of the vegeta-
tion (Eden and Thorenz, 2024). Eden and Thorenz
(2024) suggest that grazing can have both posi-

tive and negative effects on plant biodiversity, de-
pending on factors such as the type of livestock,
grazing density, and the specific location within
the marsh. Drainage systems, which historically
consisted of grid-like ditches used to remove wa-
ter for agriculture, are now largely abandoned.
However, according to Esselink et al. (2014) these
systems are occasionally maintained to harden
the ground for livestock grazing. Groins aim to
reduce wave energy and thus protect the salt
marsh from erosion. Together with sediment nour-
ishment — the placement of sediment near ex-
isting salt marshes to increase their elevation —
groins are used to artificially expand marshes sea-
ward (Eden and Thorenz, 2024). Although the pri-
mary goal of salt marsh management has shifted
toward nature conservation, the techniques de-
scribed by Eden and Thorenz (2024) are similar to
those that Reise (2005) identified as being histor-
ically used for agricultural exploitation. Outdated
measures might not be able to address emerging
challenges.

The salt marshes of the Wadden Sea face on-
going threats from sea-level rise, such as habitat
loss despite conservation efforts. Reise (2005)
describes how, under natural conditions, salt
marshes adapt to rising sea levels by migrat-
ing landward. However, human-made dikes pre-
vent mainland marshes from doing so, leading to
coastal shrinkage (Reise, 2005). Although there
is a clear intention to conserve the natural land-
scapes of salt marshes and various conservation
measures are in place, these ecosystems remain
at significant risk of disappearing due to rising sea
levels and coastal protection measurements that
interfere with their natural adaptive mechanisms.

Challenges with current conser-
vation strategies

Current conservation efforts of salt marshes in
the Wadden Sea area are facing challenges, in-
cluding outdated management strategies. Many
existing interventions, such as groins, drainage
systems, and sediment nourishment, primarily
aim to maintain or expand salt marsh areas (Eden
and Thorenz, 2024). Conservation strategies tar-
geting vegetation similarly focus on salt marsh ex-
pansion (Baptist et al., 2019). However, these
goals are rooted in historical objectives, origi-
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nally aimed at reclaiming salt marshes for agri-
cultural exploitation (Reise, 2005). Current prac-
tices appear to prioritize seaward expansion, of-
ten through sediment nourishment or reducing
wave energy with groins. Even though the salt
marsh ecosystem does need to grow to be par-
tially above water, these approaches overlook the
natural landward growth of salt marshes which
naturally would allow them to adjust to changing
sea levels (Reise, 2005).

The effectiveness of other strategies, such as
grazing and the maintenance of the drainage sys-
tems, is under debate (Eden and Thorenz, 2024;
Esselink et al., 2014). On the one hand, Ford et
al. (2013) and van Klink et al. (2016) suggest
that grazing leads to an increase of plant biodi-
versity. Esselink et al. (2017) further state that
grazed areas of salt marshes are beneficial for
some migratory birds. On the other hand, Keshat
et al. (2020) disagree and refer to a higher biodi-
versity in ungrazed salt marshes compared to the
ones managed by livestock grazing. Wanner et al.
(2014) also argue that an increase in biodiversity
depends on the area size examined and suggest
that a reduction in grazing can lead to increased
biodiversity. The maintenance of the drainage
system has been discontinued in the Netherlands
and Germany since the late 20" century (Eden
and Thorenz, 2024) to allow the development of
natural tidal creeks. It is, however, still partially
utilized by farmers in the Netherlands to drain the
soil and therefore harden it to allow livestock graz-
ing (Esselink et al., 2017). Considering the debate
on whether grazing has a favorable or unfavorable
impact on the ecosystem, the continuation of the
maintenance of drainage systems exists in a gray
area between agricultural exploitation and nature
conservation.

Furthermore, a decentralized approach to con-
servation poses a challenge. While Haan et al.
(2014) defended the decentralization of the Dutch
Wadden Sea because policies can be tailored to
the respected area, they also provide case studies
when decentralization has led to problems such as
poor communication and lack of action.

Potential role of molecular biol-
ogy in conservation strategies

Current management strategies are not up to
date with the advances in molecular biological
techniques which can be utilized as bioindicators
to positively contribute to conservation efforts. Bi-
ological indicators (bioindicators), which are liv-
ing organisms that react sensitively to changes in
the environment such as pollution and drought,
are a valuable tool to assess ecosystem health
(Holt & Miller, 2010). Rodriguez-Martinez et al.
(2022) criticize the absence of molecular biolog-
ical strategies in conservation efforts and refer
to the outcome of a workshop hosted by the
European Molecular Biology Laboratory to define
three potential targets for molecular biological ap-
proaches: the food and chemical sector, food and
agriculture, and ecosystems modulation. Ecosys-
tem modulation is the most relevant in the context
of Wadden Sea conservation as it suggests the
use of bioindicators to assess ecosystem health
and indicate the approaching of possible tipping
points. Traylor-Knowles and Palumbi (2014) also
argue for the use of molecular biology to cre-
ate bioindicators which can give valuable insight
into ecosystem health. They refer to a study by
Barshis et al. (2013) who utilize molecular bio-
logical techniques such as mRNA sequencing and
gene expression analysis to assess the stress re-
sponse of corals to heat. Traylor-Knowels and
Palumbi (2014) argue that these approaches can
be used to create molecular indicators that can in-
fluence environmental policies to protect endan-
gered species. Environmental factors such as nu-
trient availability, soil pH and salinity determine
which species of soil microbes can thrive in a spe-
cific ecosystem. If these factors change, so does
the composition of microbial communities (Rinke
et al.,, 2022). Species of microbes can be iden-
tified by analyzing their genome, which reflects
the adaptation to environmental factors, with var-
ious techniques and insight into their composi-
tion could be used to inform conservation efforts.
Techniques such as mRNA sequencing and gene
expression analysis are widely used methods and
can therefore be easily incorporated to fit neces-
sary research in the Wadden Sea.

Molecular biological techniques provide valu-
able genetic insight which can be used for system-
atic conservation planning (SCP) and can further-
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more function as new conservation approaches.
Nielsen et al. (2023) describe how molecular ecol-
ogy can improve SCP by using data obtained from
molecular biological analysis of ecosystems. They
refer to a study by Rosauer et al. (2017) which
highlights the importance of conserving phylo-
genetic diversity, which takes the evolution of
a species into consideration by analyzing their
branch length on the tree of life. In conservation,
integrating the phylogenetic diversity would allow
to prioritize the protection of species that are able
to adapt well to a changing environment based on
their evolutionary history (Rosauer et al., 2017).
Nielsen et al. (2023) argue that utilizing molecu-
lar ecological insights such as phylogenetic diver-
sity for SCP allows limited conservation resources
to be spent most efficiently. Though Rosauer et
al. (2017) refer to the mammalian tree of life,
the concept of the importance of phylogenetic di-
versity could be adapted and used to determine
which plant species of the salt marsh area are
most genetically valuable and should be priori-
tized in conservation efforts. Rather than only pro-
viding insight into organisms genetics, Rodriguez-
Martinez et al. (2022) argue that molecular tech-
niques can be used to genetically modify plants on
land or phytoplankton in the oceans to enhance
carbon sequestration and thus mitigate global
warming. Analyses of microbial genomes and the
potential to modify them show how molecular bi-
ological techniques can and have been utilized to
inform and enhance conservation strategies.
Although literature highlights the potential of
molecular techniques in conservation, current ap-
proaches largely exclude molecular biology, both
as a tool to inform conservation efforts and as a di-
rect approach. For example, Wanner et al. (2014)
assess the success of grazing and biodiversity by
analyzing vegetation data from plots, which in-
volves strategically dividing a region and counting
plant species. Similarly, Van Klink et al. (2016)
use aerial photographs to identify plant species
and compile them into vegetation maps. To evalu-
ate the effectiveness of groins and sediment nour-
ishment, Baptist et al. (2019) measure sediment
height and quantity. They also examine vegeta-
tion type and density using a combination of his-
torical aerial imagery and recent UAV orthophotos
(Baptist et al., 2019). All of these methods do not
include molecular biological techniques for deter-
mining success and assessing ecosystem health.

They rely heavily on plant identification and over-
look other critical components of the ecosystem,
such as microbial communities. These communi-
ties, which are not observable through cameras or
the human eye, require molecular biological tech-
niques for proper analysis and understanding.

Molecular biology as strategy for
salt marsh conservation

Molecular biological techniques can be used to
identify and define biological indicators, such as
microbial communities in the soil. Soil microbes
inhabit ecological niches based on many abiotic
factors such as nutrient and oxygen availability
as well as moisture (Hoorman, 2016) Rinke et al.
(2022) utilize phospholipid fatty acid (PLFA) anal-
ysis to examine the spatial and temporal distribu-
tion of microorganisms. While the implications of
their results aren’t discussed in the context of con-
servation, these methods could, for instance, be
used to assess microorganisms as bioindicators of
biodiversity, helping to resolve debates over graz-
ing. They could also potentially provide further
insight into the effects of sediment nourishment
and groins. The relevance of microorganisms as
bioindicators is supported by the study conducted
by Buckley and Schmidt (2001), who used quanti-
tative rRNA probing and 16S rDNA T-RFLP to in-
vestigate differences in the microbial structures
of cultivated and uncultivated fields. They found
that the composition of the microbial community
differed significantly depending on whether the
soil had been cultivated for agricultural use. Even
after 7 years of no cultivation, the microbial com-
munity had not returned to pre-cultivation levels,
demonstrating how microorganisms can serve as
valuable bioindicators of ecosystem health (Buck-
ley and Schmidt, 2001). In addition, Gupta et al.
(2020) suggest that the genetic analysis of par-
asites through DNA sequencing could also func-
tion as a bioindicator for ecosystem health. By
analyzing the microbial community composition
of natural salt marshes and examining parasites,
these factors could provide additional indicators
of salt marsh health, complementing traditional
measures such as salt marsh size and vegetation.

Moreover, to determine bioindicators, insights
gained through molecular biological analysis of
the microenvironment can lead to new, molecu-



Open Issue Vol. 24, 2025

Lea P. Heitbrink

lar biology-based approaches to conservation. Mi-
crobial communities vary not only based on the
flora and fauna composition of their environment,
but also provide essential nutrients to the soil by
decomposing dead organic material, thereby in-
fluencing their surroundings (Semenov and Dukic,
2020). Gaining more insight into the relation-
ship between specific microbial communities and
plant species in salt marshes could be crucial in
addressing the negative effects of anthropogenic
changes, such as the remnants of drainage sys-
tems. Furthermore, genetic engineering, which
involves strategically modifying DNA to express
desired traits, is already being used to increase
crop resilience against various diseases and has
the potential to also enhance conservation ef-
forts (Chaurasia et al., 2020; KWS, 2023) Genet-
ically modifying plants and organisms in the salt
marshes could enhance their resilience to ecosys-
tem changes resulting from sea-level rise and
other environmental stressors.

While the integration of molecular biology into
salt marsh conservation appears necessary to in-
form and enhance current measures, Nielsen et al.
(2023) highlight that there are limitations to con-
sider. Incorporating molecular biology into conser-
vation practices may require additional time and
resources to collect and analyze data, potentially
delaying the implementation of conservation ac-
tions.

Conclusion

Although there has been a much-needed shift
from agricultural exploitation to nature conserva-
tion in the salt marshes of the Wadden Sea, the
measures used to ensure conservation are strik-
ingly similar to those originally employed for agri-
cultural purposes. The uncertain positive effects
of grazing and seaward salt marsh expansion fur-
ther highlight the urgency of developing innova-
tive strategies to enhance conservation efforts.
Molecular biology offers significant potential to
inform conservation through the identification of
biomarkers and as a tool to address challenges,
such as by altering microbial communities. How-
ever, when planning the integration of molecular
biology into conservation practices, it is impor-
tant to account for limitations such as time con-
straints and resource availability. In the future,

the insights gained from this literature could be
applied to initiate field trials, using molecular bio-
logical techniques to inform and develop new con-
servation measures. Over the long term, these
advancements could lead to conservation strate-
gies that are better adapted to the specific needs
of salt marshes, ensuring their resilience and con-
tinued existence in the face of rising sea levels.
Implementing such changes, however, can also
lead to tension with local farmers as conserva-
tion strategies that are backed up by molecular
biological techniques, for example decreasing life
stock grazing, possibly interfere with current agri-
cultural practices. To create a sustainable co-
existence between humans and the salt marsh
ecosystem in the future, this discussion has to
extend beyond the sciences into a sociopolitical
realm.
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Abstract

This review examines advancements in high-order mathematical frameworks and their transformative
applications in neuroscience, highlighting their potential to address the limitations of traditional pairwise
models. While pairwise models fail to capture the multifasceted interactions of brain regions, limiting their
ability to holistically represent brain dynamics, higher-order frameworks provide innovative approaches
to model and analyse the brain’s complexity. The review first introduces two model-based frameworks —
namely, hypergraphs and simplicial complexes. Hypergraphs, a direct high-order generalization of graph
theory, enables the flexible representation of multivariate interactions. Whereas simplicial complexes, an
algebraic topology framework, offer a robust approach to study brain architecture using techniques like
persistent homology. Conversely, information theory, a model-free framework, is discussed as a recent
development for quantifying integration and segregation in brain networks. By employing concepts of
redundancy and synergy, information theory offers novel insights into neural dynamics and multivariate
interactions. This paper also highlights key applications, such as uncovering emergent brain dynamics,
and supporting clinical advances in brain function analysis and the diagnosis of neurodegenerative disor-
ders. These findings underscore the urgent need for neuroscience to transition from traditional pairwise
methods to high-order frameworks, laying the foundation for innovative interdisciplinary research.

Keywords and phrases: High-order interactions, Brain dynamics, Computational topology, Information

theory in neuroscience, Neural complexity

Introduction and hypergraphs consider the simultaneous inter-
actions among three or more brain regions (Bat-

The human brain is a highly complex sys- tiston et al., 2020; Giusti et al., 2016). Together,
tem composed of about 86 billion neurons with these topological models provide a more accu-
more than 100 trillion connections o from which rate and comprehensive representation of the
self-awareness, memory and directed behaviour brain’s functional architecture, revealing patterns
emerge (Yu et al., 2011). Traditional approaches of connectivity that are not apparent in tradi-
to studying brain connectivity have primarily fo- tional network pair-based models (Battiston et al.,
cused on pairwise interactions between regions, 2020). Information theory, another transforma-
often using graph theory — a branch of mathe- tive theoretical framework in neuroscience, eval-
matics that models pairwise relationships through uates how much information one variable con-
structures called graphs — to map and analyse veys about another (Rosas et al., 2019; Shannon,
these connections (Lord et al., 2016). While these 1948; Timme & Lapish, 2018). Because this ap-
methods have yielded significant insights, they proach is model free and naturally multivariate it
are inherently limited in their ability to capture allows a wide range of interactions and phenom-
the full complexity of brain networks (Battiston et ena to be quantified, without having to know the
al., 2020). These limitations underscore the need underlying rules governing the system under re-
for advanced frameworks able to capture multi- search (Timme & Lapish, 2018). Using entropy-
variate interactions-, a challenge made more ap- based metrics, information theory uncovers com-
proachable by the development of computational plex system-level phenomena that are invisible
neuroscience and its technological counterparts. when studying individual components of the brain
This increase in computational power has en- (Rosas et al., 2019). This feature results par-
abled the development of diverse frameworks fa- ticularly useful when considerinng the incredibly
cilitating the study of more complex systems, of- dense network connectivity that leads to synergis-
fering promising avenues to overcome the limita- tic interactions between different regions. These
tions of graph theory. One such modelling frame- frameworks complement each other in capturing
work applies computational topology techniques the multifaceted nature of brain networks, provid-
to construct high-order connectivity models. Un- ing a transformative lens to understand brain dy-
like pairwise approaches, simplicial complexes namics and overcome the limitations of traditional
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pairwise approaches. This review synthesizes re-
cent developments in model-based and model-
free high-order frameworks in neuroscience, with
the goal of clarifying their individual strengths,
limitations and potential for integration. By ex-
amining hypergraphs, simplicial complexes, and
information theory, it highlights how each con-
tributes uniquely to the understanding of multi-
variate brain interactions — and how, together,
they address key limitations in traditional pairwise
approaches.

Model Based Frameworks

Graph Neuroscience

Graph theory represents one of the most
broadly used frameworks for modelling connectiv-
ity in complex systems, including brain networks
(Giusti et al., 2016; Lord et al., 2016; Sizemore et
al., 2018). In mathematics, a graph GG is composed
of a set of vertices V and edges E (Petri et al.,
2014). When applied to the brain, a vertex v can
represent a wide range of anatomical structures,
from individual neurons to large, interconnected
networks (Giusti et al., 2016). The choice of what
a vertex represents depends on the system be-
ing analysed, providing researchers with flexibil-
ity in modelling neural structures. For example, in
studies of synaptic interactions, vertices may rep-
resent neurons and edges the synapses between
them. In contrast, studies of larger cortical struc-
tures might define vertices as brain regions and
edges as correlations in their activity (Giusti et al.,
2016). Graphs thus provide a powerful tool for ab-
stracting the dyadic connections in neural dynam-
ics.

The development of multivariate measure-
ment techniques, such as functional magnetic res-
onance (fMRI) and electroencephalogram (EEG),
has further enabled researchers to capture ac-
tivity across several brain regions simultaneously
(Herzog et al., 2022). Graph theory has been an
essential framework for modelling these interac-
tions, particularly through the concept of func-
tional connectivity. Functional connectivity rep-
resents the correlation in activity between two
regions and is measured using statistical tech-
niques like the Pearson correlation, a linear corre-
lation between pairs of simultaneously measured
time series (Fornito et al., 2016; Rosas et al.,
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Figure 1. Application of a graph to model struc-
tural connectivity of a brain network

2019). Research projects such as the Human Con-
nectome Project have employed these methods
to create detailed maps of the brain’s structural
and functional architecture. These insights have
laid a foundation for understanding neural dynam-
ics and have driven preliminary advancements in
neuroscience research, such as the establishment
of the relation between the anatomical structure
of the brain and its functional counterpart (Glasser
et al., 2016).

Despite its contributions to neuroscience re-
search, graph theory has inherent limitations, par-
ticularly in its ability to fully model the complexity
of brain connectivity (Herzog et al., 2022). Since
it focuses solely on pairwise interactions, models
based on it rely on bivariate metrics such as mo-
tifs (recurring patterns of connectivity) and tran-
sitivity coefficients (likelihood of interconnected-
ness among nodes) (Battinson et al., 2020). While
these metrics can fully describe dyadic relation-
ships, they fail to capture the simultaneous, mul-
tivariate interactions that occur among three or
more nodes, which are critical for understanding
the complex mix of dynamic interactions between
neurons, neural groups and larger functional hubs
(Plis et al., 2013; Varley et al., 2023). Conse-
quently, these models offer only an incomplete
representation of the brain’s interconnected dy-
namics, highlighting the necessity for high-order
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frameworks (Lord et al., 2016).

Hypergraph Neuroscience

In contrast to graphs, hypergraphs, defined
as a set of V nodes and a set of H hyper-
edges, provide an unconstrained description of
high-order k-interactions (Battinson et al., 2020).
A k-interaction involves k+1 nodes, with &k > 2
classified as high-order interactions that extend
beyond pairwise relationships (Battinson et al.,
2020). More intuitively, an edge in a graph is geo-
metrically represented by a line joining two nodes,
while a hyperedge is a higher dimensional object
(e.g. a plane) joining more than two nodes. For
instance, a hyperedge might represent the coor-
dinated activity of a neural triad involved in a cog-
nitive task, capturing interactions among three
brain regions simultaneously. Hypergraph-based
models of the brain have allowed researchers to
analyse how several brain regions interact, adapt,
and integrate information during cognitive pro-
cesses, and provide new insights on the organi-
zation and functionality of neural networks (Pis-
archik et al., 2024). These advantages make
hypergraphs particularly suited to modelling the
intricate multivariate relationships in neural net-
works, offering a level of accuracy not achievable
with traditional graph models.

While hypergraphs offer clear advantages over
traditional graph models, researchers face sig-
nificant challenges in applying them to neuro-
science. A major constraint of hypergraph mod-
els is the "combinatorial explosion," where the
computational demands for analysing interactions
grow rapidly, even in relatively small systems
(Giusti et al., 2016). Additionally, extending
graph-theoretic concepts, such as Laplacian oper-
ators, to their higher-dimensional counterparts in-
troduces mathematical complexities that are dif-
ficult to resolve analytically and require signifi-
cant computational power to be applied numeri-
cally (Battinson et al., 2020). Hypergraphs offer
unparalleled flexibility in modelling high-order in-
teractions, but their computational complexity un-
derscores the need for alternative frameworks in
neuroscience research.
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Algebraic Topology Neuroscience

Simplicial complexes can be thought of as an
algebraically equipped extension of hypergraphs
(Battinson et al., 2020; Giusti et al., 2016). Sim-
plices, the building blocks of simplicial complexes,
are topological structures that connect multiple
nodes, overcoming the restrictive pairwise rep-
resentations (Battinson et al., 2020; Petri et al.,
2014; Sizemore et al.,, 2018). A k-simplex is
formed by k+1 nodes. For example, a 0-simplex
represents a single node, while a 1-simplex rep-
resents two nodes joined by an edge. One of
the main differences between simplices and hy-
pergraphs arises when introducing the 2-simplex,
which is represented by three nodes, each joined
by edges to their adjacent neighbour and by a
triangular hyperedge as a triplet. Because of
their algebraic definition, simplices must always
include all their lower-dimensional components,
called sub-simplices (Battinson et al., 2020). For
example, a 2-simplex, represented as a trian-
gle connecting three nodes, must also include
the three edges (1-simplices) connecting each
pair of nodes and the three individual nodes (0-
simplices). In contrast, a triangular hypergraph
does not require all pairwise connections between
nodes to be explicitly included, allowing for more
flexibility but less structured representation (Bat-
tinson et al., 2020). While this constraint limits the
representational ability of simplicial complexes, it
facilitates their analysis through algebraic topol-
ogy (Battinson et al., 2020). Since nodes in sim-
plicial complexes can be considered as points in
a topological space and algebraic topology con-
cerns itself with the shape and properties of this
space, this branch of mathematics provides a lan-
guage to study higher-order interactions (Size-
more et al., 2018).

Curto and ltskov (2008) first used simplicial
complexes to model hippocampal place cells,
showcasing their ability to capture topological re-
lationships in neural activity beyond the reach
of traditional graph models. In their research,
they were able to reveal the structure of stimu-
lus space by modeling the relationshipsbetween
groups of cofiring neurons, demonstrating that an
animal’s position in an environment can be purely
derived from action potentials of neurons in the
hippocampus. Since then, these structures have
become an extremely valuable tool to analyse
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Figure 2: Pairwise vs. High Order Representation

high-order brain datasets using topological tech-
nigues such as simplicial homology (Sizemore et
al.,, 2018). Simplicial homology is a computa-
tional topology technique well suited to analyse
high-dimensional datasets (Lord et al., 2016). This
technique provides insights into where and when
lower connectivity regions emerge in simplicial
networks through filtration; this process system-
atically adds simplices to analyse evolving con-
nectivity patterns by observing the persistence of
topological holes (Petri et al., 2014). Based on
this filtration process, a persistence homological
scaffold can be constructed as a summary net-
work that provides significantly more information
than traditional pairwise methods about the struc-
ture of the neuroimaging functional data (Lord et
al., 2016). This approach moves beyond dyadic
associations, offering a framework for analysing
the distributed, high-order relationships central
to brain function. Furthermore, the scaffold can
describe relations between clusters of networks,
which are consistent with the brain’s modular en-
coding of information (Lord et al., 2016). Petri et
al. (2014) showed a practical application of sim-
plicial homology to analyse fMRI data from people
under the effects of psilocybin. From this anal-
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ysis, they concluded that psilocybin disrupts the
brain’s normal organization, leading to the emer-
gence of strong, topologically long-range func-
tional connections absent in a typical state (Petri
et al. 2014). This practical application displays
the analytical power of computational topology to
detect changes in modularity in brain networks.

Algebraic topology, the branch of mathemat-
ics describing simplicial complexes and holes, has
become an insightful analysis framework to de-
scribe high-order connectivity and network prop-
erties in neuroscience (Santos et al., 2019). De-
spite its limitations, such as parameter selection
or noisy data, present challenges, they are less
restrictive when modelling complex interactions
than the inherent pairwise constraints of graph
theory or the computational demands of hyper-
graphs (Battinson et al., 2020). Ultimately, alge-
braic topology provides a powerful alternative to
graph-based frameworks, offering a more holis-
tic approach to studying the brain’s complexity
through high-order analysis.
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Model-Free Frameworks

Introduction to Information Theory in
Neuroscience

Established in the mid-20th century, informa-
tion theory defines information in a system as the
average data an observer gains through measure-
ment (Rosas et al., 2019). The possible amount of
information contained in a system is related to its
entropy, a concept quantifying the uncertainty or
possible states of a variable prior to measurement
(Timme & Lapish, 2018). Mathematically speak-
ing, Shannon’s entropy, one of the fundamental
equations in information theory, is defined as

Z p(z) log, (p(lx)>

zeX

, Where p(x) is the probability of a variable be-
ing in state x (Shannon, 1948). To understand
Shannon’s entropy, consider two people, Anna
and Bob, doing a coin flip. Bob flips the coin and
observes the outcome, while Anna is unaware of
it. Before Bob reveals the result, Anna faces un-
certainty — there are two possibilities, heads or
tails. When Bob reveals the result to Anna, he
provides information that reduces her uncertainty
(entropy). In neuroscience, this concept is ap-
plied to measure how much information a neu-
ral signal conveys about a stimulus with, accord-
ing to the aforementioned metaphor, the result of
the coin flip being the latter and Bob’s confirma-
tion the former. (Timme & Lapish, 2018). The
application of Shannon’s entropy forms the basis
for quantifying information exchange in brain net-
works and serves as the foundation of information
theory (Plis et al., 2013).

Building on this foundation, partial informa-
tion decomposition (PID) extends the framework
by analysing how multiple predictors contribute to
information about a single variable, distinguish-
ing between redundancy and synergy (Rosas et
al., 2019). Redundancy quantifies shared infor-
mation between variables, while synergy captures
how the whole system conveys more information
than its individual components (Timme & Lapish,
2018; Varley et al., 2023). PID builds upon one
of the most fundamental ideas in modern theo-
retical neuroscience, which poses that the human
brain maintains a balance between synergistic
and redundant interactions (Varley et al., 2023).

H(X)
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Through both of these interactions, the brain
is able to maintain an integration-segregation
balance principle combining specialized regional
functions with overall system-wide coordination
(Varley et al., 2023). Synergistic brain functions,
which can only be explained by analysing the inte-
gration of multiple neural structures, highlight the
essential role of high-order frameworks like PID
(Rosas et al., 2019). Although PID offers a promis-
ing approach for analysing high-order brain inter-
dependencies, its adoption is limited by the need
to partition systems into sources and targets, re-
stricting holistic analysis, and by the challenge of
selecting a redundancy function, which can sig-
nificantly alter results depending on the arbitrary
choice (Varley et al.,, 2023). Despite its ability
to capture redundant and synergistic interactions,
PID remains difficult to apply effectively to brain
networks.

From this notion, Rosas et al. (2019) developed
O-information, a symmetric measure quantifying
the balance between redundancy and synergy in
multivariate systems. Negative O-information in-
dicates the predominance of synergistic interac-
tions, while positive indicates predominant re-
dundant interactions (Varley et al., 2023). This
quantity provides an estimate of the dominance
of synergy or redundancy in a system, overcom-
ing all the limitations of PID by eliminating the
need for partitioning systems into sources and tar-
gets and avoiding the ad hoc redundancy func-
tion choices associated with PID (Rosas et al.,
2019; Varley et al., 2023). By using O-information,
Varley (2023), was able to conclude that syn-
ergy is a widespread property of multivariate in-
formation emerging from brain activity. Hence,
O-information highlights the synergistic nature of
brain activity, reinforcing the need for high-order
methods in neuroscience.

Information theory offers key advantages, in-
cluding its model-free nature, applicability to di-
verse data types, and multivariate approach. For
instance, Herzog et al. (2022) demonstrated its
clinical potential by using an information-based
technique to identify biologically plausible mark-
ers for Alzheimer’s disease and frontotemporal
dementia. Despite its success in such applica-
tions, the framework’s key limitations lie not in
the analytical methods themselves, but in the re-
searcher’s ability to obtain the right experimen-
tal data to address specific research questions
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(Timme & Lapish, 2018). The limitation rooted in
appropriate data , rather than information theory
itself, highlights the adaptability of the framework
rather than reflecting a weakness, underscoring
its versatility across diverse applications. By cir-
cumventing the constraints of model-based meth-
ods and offering clinically relevant insights, infor-
mation theory provides a transformative frame-
work for advancing neuroscience beyond pairwise
models.

Conclusion

This review highlights the transformative po-
tential of high-order frameworks in advancing
our understanding of brain dynamics, overcoming
the limitations of traditional pairwise approaches.
Frameworks such as hypergraphs, simplicial com-
plexes, and information theory enable the analysis
of multivariate interactions and emergent brain
dynamics, offering powerful tools to unravel the
brain’s complexity.

Model-based approaches, such as hyper-
graphs and simplicial complexes, provide struc-
tured frameworks to explore neural network topol-
ogy. However, their reliance on predefined as-
sumptions and parameters can limit flexibility. In
contrast, model-free approaches like information
theory offer an unbiased perspective, quantifying
multivariate interactions through measures like
entropy, redundancy, and synergy. Despite these
strengths, they cannot generate descriptive mod-
els of system functionality, underscoring the com-
plementary nature of both approaches.

By embracing high-order methods, neuro-
science has the opportunity to move beyond tra-
ditional pairwise models, capturing the dynamics
of the brain more realistically. The integration of
topological and statistical frameworks offers sig-
nificant potential for groundbreaking discoveries
in brain function, such as the mapping of physical
environments and subjects positions derived from
firing of neurons, representing a critical transition
point in our understanding and analysis of the hu-
man brain.

Future Research Perspectives

The integration of information theory with sim-
plicial topology represents a promising direction
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for the future of computational neuroscience. By
combining their respective strengths — informa-
tion theory’s capacity to characterize multivari-
ate dependencies and algebraic topology’s abil-
ity to model higher-order connectivity — these
frameworks could open new avenues to investi-
gate the relationship between structural and func-
tional connectivity in the brain.

Notably, algebraic topology introduces the
concept of holes — topological features that pre-
vent a structure from being reduced to a single
point. This idea suggests that a system like the
brain, which contains many such features when
analyzed through simplicial homology, may be in-
herently irreducible to a low-dimensional model.
Rather than being a limitation, however, these
holes could offer a unique window into the study
of emergent mental properties.

This shift in perspective could represent a con-
ceptual turning point: the very features that resist
simplification may hold the key to understanding
phenomena like consciousness. Future research
could explore whether these topological features
correspond to functionally relevant cognitive pro-
cesses, or whether they can be used to delineate
the boundary between physical brain activity and
the subjective experience of the mind.
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to outline the situation as of early 2025.

Introduction

Since the events of October 7, 2023, many
legal accusations have been made concerning
genocide or genocidal intent by Israel in the Gaza
Strip!. One aspect that remains underexamined,
however, is the environmental destruction caused
by the conflict both in terms of current quality of
life and future habitability in the region. Specif-
ically, little attention has been paid to the legal
mechanisms available for addressing this environ-
mental harm or for holding Israel accountable un-
der international law.

Some media outlets and scholars have re-
ferred to these harmful acts as “ecocide” (Ahmed
et al., 2024; Kawash, 2023; Milieudefensie, 2023).
Coined by biologist Arthur W. Galston at the Con-
ference on War and National Responsibility in
1970 in Washington, D.C., ecocide was defined as
“the willful and permanent destruction of environ-
ment in which people can live in a manner of their
own choosing” (Zierler, 2011, p. 19). Indeed, Gal-
ston found this act to be so severe that he likened
it to genocide, arguing that it should be consid-
ered a crime against humanity — a claim which
has been echoed by scholars ever since (Mehta &
Merz, 2015). In this context, the University of Lon-
don, Goldsmiths’ research group, Forensic Archi-
tecture, has stated that “the destruction of agri-
cultural land and infrastructure in Gaza is a delib-
erate act of ecocide” (Weizman, 2024). Similarly,
Abeer Al-Butmeh, coordinator for the Palestinian
Environmental NGOs Network, asserts that “what
is happening is, for sure, ecocide” (Ahmed et al.,
2024).

However, both claims, as well as the definition
provided by Galston, have no legal basis, given
that no provision currently exists under interna-
tional humanitarian law criminalizing ecocide as
a distinct offense. Accordingly, this paper asks:
To what extent can Israeli-caused environmental
degradation in the Gaza Strip be viewed as a vio-

YFollowing March 2024, a consensus has been achieved
among experts that the acts of war committed by Israel
against the Palestinian people amount to genocide (Amnesty
International, 2024b; OHCHR, 2024).
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lation of international humanitarian law, and what
does this reveal about the limitations of current le-
gal frameworks for prosecuting environmental de-
struction? To answer this, a comparative analy-
sis of three legal definitions of environmental de-
struction, including one specifically for ecocide,
will be conducted. Following an illustration of the
political landscape between Israel and Palestine
and the environmental destruction caused by Is-
rael in Gaza, the paper introduces and analyses
each legal definition and the facts within these
frameworks to evaluate the potential for legal ac-
countability of Israel.

Two of these legal definitions are embedded in
international law — one in the Rome Statute and
another in Additional Protocol | to the Geneva Con-
ventions — while the third, developed specifically
for the prosecution of ecocide by an Independent
Expert Panel set up by the Stop Ecocide group, has
not been adopted. The analysis will examine each
definition in terms of its jurisdiction, subject of ju-
risdiction, intent and causality, and (conjunctive)
formulation, in order to assess the stringency of
each article’s threshold.

In analyzing these definitions, two observa-
tions will be made. Firstly, by evaluating the po-
tential for legal accountability of Israel, it is noted
that all current statutes in international law have
a high legal threshold for prosecution. Taking this
into consideration, the paper furthermore notes
the inadequacy of international law in addressing
widespread environmental harm. To address this
gap in accountability, it proposes considering a le-
gal definition of ecocide to facilitate the prosecu-
tion of environmental destruction.

Background

In 1948, the Jewish Agency of the Zionist World
Organisation proclaimed the establishment of the
State of Israel in what was then British Mandate
Palestine. This immediately led to conflict, with
the surrounding Arab states and Palestinian forces
declaring war on the newly established state. As
a result, at least 750,000 Palestinians were dis-
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placed, often through violent means, and many
were expropriated of their land, belongings, and
property (Almagor et al.,, 2024; United Nations,
2023). Additionally, the war contributed to the ex-
pulsion of many Jewish communities in majority-
Arab countries, often fleeing to Israel. In the af-
termath of the war, Israel expanded its territory
beyond the borders outlined in the 1947 United
Nations Partition Plan, which proposed to divide
British Mandate Palestine into two states, forcing
Palestinians who had not yet fled to neighboring
countries into Gaza and the West Bank, together
referred to as the Occupied Palestinian Territories
(OPT).

Since then, there has been continuous an-
imosity between lIsrael and the OPT. In March
2024, Amnesty stated that since its inception Is-
rael has created and maintained a “system of
oppression and domination against Palestinians”
which amounts to apartheid (Amnesty Interna-
tional, 2024a). The UN Special Rapporteur for the
situation of human rights in the Palestinian terri-
tory occupied since 1967 has concluded the same,
citing the torture and extrajudicial killings of Pales-
tinians, along with the demolitions of their homes
by the Israel Defense Forces. Moreover, due to
the dire living conditions in Gaza and the travel
restrictions imposed on its inhabitants by lIsrael,
the Gaza Strip is often referred to as an “open-
air prison” (United Nations, 2022). The rappor-
teur furthermore considers the “deeply discrim-
inatory” legal and political system which privi-
leges the 700,000 Jewish settlers, living in 300 set-
tlements spread across the West Bank and East
Jerusalem, over Palestinians. These settlements
are a violation of international law (United Na-
tions, 2022).

Against this backdrop of restricted space, lim-
ited resources, and the illegal settlements, there
has been an ongoing dispute about environmen-
tal resources between Israel and the OPT, which
are largely under Israeli control (Schlttter, 2005).
Continued political and military antagonism has
exacerbated this conflict, particularly following
Hamas’ attack on Israel on October 7, 2023, dur-
ing which approximately 1,200 Israelis were killed
(Mackenzie, 2024) and another 251 were taken
hostage (Ryan & Pengelly, 2023). Israel’s subse-
quent retaliation is estimated to have led to the
deaths of circa 35,000 Palestinians and the deten-
tion of at least 9,000 Palestinians in Israeli pris-
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ons, often without charges and under inhumane
circumstances? (Boxerman, 2024; Reuters, 2024).

In this context, the paper has carefully con-
sidered the terminology it adopts. Language con-
cerning the Israel-Palestine conflict has long been
a contentious issue, with differing narratives be-
ing reflected in the terminology adopted by dif-
ferent parties. Consequently, the paper predom-
inantly follows the vocabulary employed by the
United Nations and Amnesty International. Nev-
ertheless, the paper does not adopt this language
uncritically. Take for example the violent events of
2008, a three-week conflict beginning on 27 De-
cember 2008 after several hundred rockets were
launched from Palestine into Israel, killing nine
people. In response, Israel launched operation
“Cast Lead,” during which approximately 1,400
Palestinians were killed and more than 3,400
Palestinian families lost their homes (Almagor et
al., 2024; Amnesty International, 2009a; OHCHR
& PCHR, 2017). In referring to these events,
many authoritative bodies adopt the terms “war”
or “conflict.” The paper instead uses the term
“Gaza Massacre,” based on the significant asym-
metry in casualties between Palestinians and Is-
raelis. Here, referring to the events as a “war”
may suggest an equal power distribution where
there is none.

Similarly, in referring to the 2021 two-week
outburst of violence in East Jerusalem, the terms
“crisis” or “escalation” are frequently used (OCHA,
2021). In light of the significant number of ca-
sualties — with 282 Palestinians and 13 Israelis
killed, and nearly 9,000 Palestinians injured —
these terms are considered insufficient to cap-
ture the gravity of the events. Instead, this paper
adopts the frequently used name “2021 Unity In-
tifada.” The word “Intifada” is used in Arabic to re-
fer to an uprising, in this case against Israel. This
terminology is deemed more fitting because, con-
trary to the word “crisis,” it does not situate the
event in a political vacuum but instead accounts
for the context in which it originated: an upris-
ing is always against something. In the case of
the 2021 Unity Intifada, the events unfolded while
anticipating the Israeli eviction of six Palestinian

2As of April 2025, more than 50,000 Palestinians have
been killed by Israel’s military actions, although this is likely
a low estimate (Khatib et al., 2024; PCBS, 2025). A further
18,700 Palestinians have been detained and 123,000 have
been wounded, according to the Gaza Ministry of Health.
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families in East Jerusalem.

Having considered the terminology, the paper
returns to its main focus, namely the environmen-
tal destruction resulting from the conflict. Taking
place almost exclusively within the OPT and pre-
dominantly in Gaza, one of the main subjects of
contention is agriculture. Land in the region has
always been relatively arable, with farms and or-
chards covering about “47% of Gaza’'s total land
area” (Weizman, 2024). However, constant ex-
posure to battle has significantly decreased the
amount of arable land. According to estimations
by the United Nations Satellite Center (UNOSAT,
2024), circa 34% of arable land and crop fields
in Gaza exhibited a “significant decline in health
and density in January 2024"” and analysis shows
that “21% of the arable land has been damaged.”
By February 2024, Forensic Architecture stated
that “Israeli military activity had destroyed more
than 38% of [the arable land]” (Weizman, 2024).
The Guardian combines the figures of farmland
with those of tree cover and states that anywhere
between 38 to 48% thereof has been destroyed
(Ahmed et al., 2024). The Guardian further notes
that, in response to this, the Israeli Defense Forces
(IDF) stated that it “does not intentionally harm
agricultural land and seeks to prevent environ-
mental impact absent operational necessity.”

Indeed, in almost every instance where the
IDF causes environmental destruction, it is al-
legedly out of operational necessity. In one case
along the border of Gaza, the Israeli government
seeks to ensure that farmland destroyed there by
the IDF remains permanently uninhabited, with
some officials suggesting “the creation of a buffer
zone” (Nakhoul et al.,, 2023). In another situa-
tion, Bellingcat, an open-source investigative jour-
nalist collective, states that Israel has cleared ap-
proximately 1,740 hectares of land by destroying
farms, crops and vegetation, in the same area
where they have constructed a new road (Chaud-
huri & Godin, 2024). The IDF has said this is out of
“military necessity” (Ahmed et al., 2024).

Another crucial aspect of the current conflict is
the weaponization of water by Israel. According to
Hamas, some Israeli hostages are being held cap-
tive in an intricate tunnel network that runs under
most of Gaza (Arranz et al., 2023). To force Hamas
and the hostages out of this network, Israel has
considered flooding the tunnels with seawater (In-
ternational Court of Justice, 2023, p. 106). The
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International Court of Justice states that, accord-
ing to environmental experts, this tactic would
risk “causing an ecological catastrophe,” leaving
Gaza without drinking water and devastating the
already crippled agricultural sector. It would also
jeopardize the region’s entire water and sewage
systems, causing long-term “long-lasting contam-
ination of Gaza’'s aquifer and soil.”

The aquifer referred to here is the Coastal
Aquifer Basin, which runs along the Mediterranean
coast from Egypt’'s Sinai region, through Gaza,
and into Israel (Schlutter, 2005). It delivers the
majority of Gaza’s water supply, sometimes as
much as 80% (Gayle, 2023). While this basin is
also used to supply water to Israeli settlements,
both these and the state of Israel itself have suf-
ficient water because of their advanced desalina-
tion networks, allowing them to rely on seawater
as a source of clean water (Debre, 2023). Addi-
tionally, this means that any degradation or sali-
nation of the aquifer will not affect water access
in Israel (or Israeli settlements) as severely as in
the Gaza Strip. This was evidenced by the shut-
down of wells and desalination facilities, as a re-
sult of both deliberate destruction by the IDF and
the siege Israel is imposing on Gaza, which blocks
the necessary fuel to run the facilities (Devlin et
al., 2024; OCHA, 2023). As a result, Gazans live
off an average of three litres of water daily, far be-
low the minimum UN emergency standard of 15
litres a day, with as many as 70 percent of peo-
ple having to drink brackish, contaminated water
from wells (Hall et al., 2024).

Aside from attacks on water treatment plants,
wastewater facilities have also been destroyed in
the history of Israel’s occupation of Palestine. Fol-
lowing the 2008 Gaza Massacre (sometimes also
referred to as the First Gaza War), the damage to
some facilities in North and Central Gaza caused
wastewater to flood more than one square kilome-
ter of farmland and residential areas, resulting in
destroyed crops and posing significant health haz-
ards (Amnesty International, 2009b). Similarly,
the 2021 Unity Intifada, a two-week outbreak of
violence caused by the anticipated Israeli eviction
of six Palestinian families in East Jerusalem, saw
untreated wastewater flowing into streets, lakes
and the sea as a result of the damaged infras-
tructure (Hall et al.,, 2024). In the current war,
the threat of raw sewage polluting the aquifer and
the sea is even greater. According to Shaddad At-
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tili, former head of the Palestinian Water Author-
ity, all sewage treatment plants are defunct due
to the lack of available fuel since Israel’s siege of
the region (Gayle, 2023). As a result, the United
Nations Environment Program (UNEP) estimated
that 100,000 cubic metres of wastewater are si-
phoned into the Mediterranean daily (Ahmed et
al., 2024). This has had drastic effects on the
fishing industry in Gaza, which was already sig-
nificantly diminished due to Israel’s imposed fish-
ing border just nine kilometres off Gaza’'s coast.
Anyone who crosses this border is at risk of being
injured or killed by the Israeli navy (Wadi, 2023).
As a result of wastewater leaking into the Mediter-
ranean, United Nations Relief and Works Agency
for Palestine Refugees in the Near East (UNRWA,
2013) writes that “Gaza’s fishermen are forced to
fish in mostly polluted water.”

Any impact on the Gazan fishing industry will
inevitably significantly impact its population. Ac-
cording to an assessment by the Palestinian Union
of Agricultural Work Committees, the sector em-
ployed over 4,000 people in 2022, with hundreds
of others working associated jobs (UAWC, 2023).
Before the current war, it is estimated that the
sector provided necessary food for circa 110,000
people in Gaza.

Apart from in the sea, however, the violence
has also unfolded in the air. Since at least 2014,
Israel has been spraying herbicides along the bor-
der with Gaza, causing them to drift into the terri-
tory and destroy farmlands and vegetation (Weiz-
man, 2019). Furthermore, the Guardian writes,
“people have become overwhelmed by pollution
in the air,” in part due to the fumes emitted
through bombing, and in part due to the lack
of fuel, forcing Palestinians to resort to scraps
of wood and plastic to build fires (Ahmed et al.,
2024).

Still, the majority of environmental destruction
takes place on land, with UNEP estimating that Is-
raeli bombing resulted in almost 23 million tonnes
of debris and dangerous material containing as-
bestos, heavy metals, unexploded weapons and
harmful chemicals (Ahmed et al., 2024). Indeed,
some of the bombs dropped on Gaza have been
proven to contain white phosphorus (Arms & Ris-
tic, 2023; Human Rights Watch, 2023), a sub-
stance that ignites upon contact with oxygen and
is extremely difficult to extinguish. The chemical
is harmful to humans as it sticks to clothing and
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skin and causes deep burns that can penetrate
bone (WHO, 2023). Exposure to white phosphorus
can lead to respiratory damage, organ failure and
eye injuries. The substance can persist in soil and
water for up to several years before it degrades,
and fish inhabiting contaminated lakes or rivers
can accumulate white phosphorus in their bodies
(ATSDR, 2014).

Given the extensiveness of Gaza's environ-
mental devastation resulting from Israeli military
operation, the necessity of a critical examination
of Israel’s military acts under international law is
once more underlined. From the contamination
of vital water sources to the erasure of agricul-
tural land, the profound environmental destruc-
tion could have lasting ecological consequences,
in addition to endangering the lives of more than
two million Palestinians.

Rome Statute

The first definition under which members of
the Israeli military or government could be pros-
ecuted for environmental destruction is Article
8(2)(b)(iv) of the Rome Statute of the International
Criminal Court (1998), described thusly,

Intentionally launching an attack in
the knowledge that such attack will
cause incidental loss of life or injury
to civilians or damage to civilian ob-
jects or widespread, long-term and se-
vere damage to the natural environ-
ment which would be clearly excessive
in relation to the concrete and direct
overall military advantage anticipated.

Firstly, considering its position in the Rome
Statute, the legal framework for the International
Criminal Court, this Article can solely be applied
to the prosecution of individual perpetrators, ei-
ther those actively partaking in the alleged crimes
or those ordering others to carry them out, as per
the doctrine of command responsibility (Mettraux,
2009). As such, the definition does not account
for the ambiguities concerning which individual
persons, through their actions, caused severe en-
vironmental damage. Furthermore, indictments
made to those in superior positions are unlikely,
since there needs to be proof of 1) a superior-
subordinate relationship existing at the time of
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committing the crimes and 2) the superior having
knowledge of the actions of his subordinates, or
their intention to do so. As of yet, concrete proof
for both of these requirements is lacking regard-
ing any superior figures.

Moreover, the phrasing of the Article effectu-
ates a high threshold for any prosecution to take
place (Freeland, 2015). Attesting to this is the
fact that it has never been applied in the history
of the ICC (Younes, 2024). Firstly, the mens rea3
of the Article requires proof that the perpetrator
had “knowledge” of the negative consequences of
their actions (entailing “incidental loss of life orin-
jury to civilians or damage to civilian objects or
widespread, long-term and severe damage to the
natural environment”) and still launched their at-
tack “intentionally.” Proving intentionality is noto-
riously complex, even more so when considering
the case of Israel’s herbicide drifting into Gazan
agricultural land, where the IDF could easily argue
that this is merely an unintended side-effect of
their use of herbicides over their own land. Even if
intentionality could be proven, for example on the
basis that the IDF burns tires prior to its use of her-
bicides to determine whether the wind is moving
westward into Gaza, it would still be questionable
whether this constitutes an act of “widespread”
and “severe” damage.

In addition, it must be proven that any at-
tacks by the perpetrator are “clearly excessive”
considering the “concrete and direct overall mili-
tary advantage anticipated.” This clause is specif-
ically problematic in our case because Israel regu-
larly adopts this rhetoric, which is difficult to verify
since the information is often classified, to justify
its attacks. This was also applied, for example,
when the IDF destroyed Gazan agricultural land
with the use of white phosphorus (Arms & Ristic,
2023; Human Rights Watch, 2023). In this case,
it stated that “Hamas often operates from within
orchards, fields, and agricultural land,” thus turn-
ing it into a viable military target (B'Tselem, 2002,
p. 3). It remains to be seen whether the usage of
white phosphorus here is “clearly excessive,” con-
sidering the dire environmental implications (Mo-
jabi et al., 2010).

In any case, the damage must not only be
clearly excessive - it must also be “widespread,

3'Mens rea" refers to the intent behind a criminal act, in-
dicating whether there was knowledge of wrongdoing when
committing an offense.
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long-term and severe.” The conjunctive nature of
this clause requires that all three of these criteria
be met, adding to the high threshold. While most
cases of environmental destruction in Gaza meet
at least one of these, satisfying all three criteria
will prove difficult. Consider firstly the notion of
“long-term”; as Article 8(2)(b)(iv) has never been
applied in a case before, it is unclear what con-
stitutes long-term, whether this would be months,
years or even generations (Bagheri, 2024, p. 2).

Consider the Israeli military’s usage of white
phosphorus. According to Mojabi et al. (2010),
this substance may persist in the soil for years
without degrading. Furthermore, in the border
area between Gaza and Israel, where most of
the white phosphorus has been used and where
farms have been repeatedly under Israeli attack
through shelling and bulldozering, some Israeli of-
ficials have proposed the creation of a “buffer
zone,” i.e. the eradication of all farmland in this
vicinity for the foreseeable future (Nakhoul et al.,
2023). Lastly, according to Bellingcat, circa 1,740
hectares of land seem to have been cleared south
of Gaza City for the creation of a new road (Chaud-
huri & Godin, 2024). Though these acts all seem to
attest to the longevity of the situation, it remains
uncertain whether this would be considered suffi-
cient in the eyes of the ICC.

Indeed, even if one could additionally prove
the damage to be “widespread”, considering that
the afflicted area seems to constitute at least
1,740 hectares, and “severe”, given that white
phosphorus has destructive effects on humans
and the environment, the issue of responsibil-
ity remains. The IDF has repeatedly stated that
these attacks are a “military necessity,” an as-
sertion which is difficult to assess due to the re-
stricted access to military intelligence, likely nul-
lifying any legal accountability through the afore-
mentioned clause on military advantage (Ahmed
et al., 2024).

Finally, regarding jurisdiction, while lIsrael is
not a signatory of the Rome Statute, Palestine is
(International Criminal Court, 2024). As a result,
the International Criminal Court can exercise juris-
diction over the case of environmental destruction
by Israeli forces in Gaza, should they be presented
with it, on the basis of the principle of territorial-
ity. This doctrine dictates that the Court has ju-
risdiction in situations where a crime was commit-
ted in the territory of a State Party, regardless of
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whether the perpetrator is a signatory of the Rome
Statute (International Criminal Court, 2020).

Protocol |

The second definition of ecocide under which
the Israeli military or government could be held
accountable is Article 55 (1) of Protocol 14, a 1977
amendment protocol supplementing the 1949
Geneva conventions with the purpose of protect-
ing war victims internationally (United Nations,
1977). The Article describes ecocide as follows,

Care shall be taken in warfare to pro-
tect the natural environment against
widespread, long-term and severe
damage. This protection includes a
prohibition of the use of methods or
means of warfare which are intended
or may be expected to cause such
damage to the natural environment
and thereby to prejudice the health or
survival of the population.

Concerning the possible accused under this ar-
ticle, while Palestine has signed and ratified Pro-
tocol I, Israel has not (ICRC, 2024). Nevertheless,
being the first additional protocol to the Geneva
conventions, the definition here is generally per-
ceived to have “gained the status of Customary In-
ternational Law” and is consequently applicable in
the International Court of Justice, regardless of its
signatories (Doctors Without Borders, n.d.). Thus,
while no individuals can be held accountable un-
der this Article, the State of Israel itself can be
held liable for violations thereof.

Regarding the formulation of the Article, the
first aspect that is vastly different from Article
8(2)(b)(iv) of the Rome Statute (1998) is the usage
of “care” in the first sentence. It implies an obliga-
tion of conduct: the expected behavior of states,
to which they shall adhere, has been outlined.
This is contrary to the Rome Statute Article, which
establishes a standard based on the outcome or
result of the attack, emphasizing what “such at-
tack will cause.” Furthermore, the notion of inten-
tionality, which underpins the previous Article, is
not integrated into the current one. In practice,

40Officially, the Protocol Additional to the Geneva Conven-
tions of 12 August 1949, and relating to the Protection of Vic-
tims of International Armed Conflicts
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these differences could mean that the (acciden-
tal) attacks on sewage plants, which result in the
leaking of sewage into the Mediterranean, are bet-
ter suited for prosecution. This is because Article
55 (1) of Protocol | pends on proving the lack of
taking “care” rather than on intentionality and the
“knowledge” of the bombing’s aftereffects.

In the second sentence, the Article prohibits
the use of weapons or warfare which, through
damage to the environment, may “prejudice the
health or survival of the population.” This is an
important clause in the example of Gazan fisher-
men, since their health and survival are partic-
ularly threatened by the environmental damage
caused by Israel leaking sewage into the Mediter-
ranean Sea.

Still, Article 55 (1) has a high threshold of es-
tablishing harm (Hulme, 2010), akin to the Rome
Statute Article, evidenced by the conjunction in
the clause “widespread, long-term and severe
damage.” In this sense, prosecution under this
definition encounters some of the same obstacles
as the Rome Statute Article, requiring the simulta-
neous demonstration of multiple incriminating el-
ements.

Lastly, in light of the Article’s position in Part
IV, Section |, Chapter Ill of the Protocol, titled
“Civilian objects,” the environment is prima facie>
a civilian and therefore gains certain accompany-
ing protections, according to Karen Hulme (2010).
Notably, it gains protection through the principle
of proportionality, outlined in Article 55(4), which
prohibits indiscriminate attacks. Specifically, Ar-
ticle 55(5)(b) defines an indiscriminate attack as
“an attack which may be expected to cause inci-
dental loss of civilian life, injury to civilians, dam-
age to civilian objects, or a combination thereof,
which would be excessive in relation to the con-
crete and direct military advantage anticipated.”
In the case of the usage of herbicides by Israel
along the border of Gaza, Forensic Architecture
states that it “causes indiscriminate damage” and
would thus constitute a violation under the Pro-
tocol (Weizman, 2019). This is provided that this
operation is considered an attack and not an un-
fortunate incident. Again, since the provision of
excessiveness is mentioned, the usage of herbi-
cides should also not effectuate (significant) mili-
tary advantage.

3 At first sight; in this context used to denote first and fore-
most in the eyes of the law.



Open Issue Vol. 24, 2025

Ryan Kruijt

Independent Expert Panel

The final definition under which the Israeli mil-
itary or government could be held accountable
is that of the Independent Expert Panel (IEP) for
the Legal Definition of Ecocide, convened by the
Stop Ecocide advocacy group (Stop Ecocide Inter-
national, 2021). The formulation of the Article,
which | will examine below, has rendered it one
of the most comprehensive and expansive legal
definitions of ecocide to date, with an actual pos-
sibility of prosecution, which is said to be unlikely
in the other definitions. Though the Article itself
is not in force anywhere in the world, an altered
version has been adopted by the European Par-
liament as a directive at the end of 2023 (Euro-
pean Parliament, 2023). The main body of the
original Article defines ecocide thusly: “For the
purpose of this Statute, “ecocide” means unlaw-
ful or wanton acts committed with knowledge that
there is a substantial likelihood of severe and ei-
ther widespread or long-term damage to the envi-
ronment being caused by those acts.”

Since the IEP Article is not enacted into law
anywhere, the following analysis will be hypothet-
ical, serving as a means to understand the im-
plications of the Article should it be enacted ®.
Notwithstanding, this particular definition of en-
vironmental destruction, or ecocide, is unlike the
others considered previously because it criminal-
izes intent. Kate Mackintosh, Executive Director
of the UCLA Law Promise Institute Europe and
Deputy Chair of the Independent Expert Panel,
says of this: “The crime is not making the dam-
age happen. (...) It's creating substantial risk of
that damage” (Younes, 2024). Already, this of-
fers a legal basis for the prosecution of Israel’'s
plan to pump seawater into Gaza’s tunnels. While
pumping efforts had begun on a small scale in
December 2023, they seem to have halted since
(Youssef et al., 2023). Under the other two Ar-
ticles this act would not be punishable, since it
has not caused any “widespread, long-term and
severe damage.” However, considering the dam-
age that would have occurred if Israel continued

®In no way am | proposing that the acts of Israel can be
deemed illegal retroactively, in accordance with the principle
of nullum crimen sine lege — literally, “no crime without law”
— which states that no punishment can be imposed except
for an act that was already criminalized at the time it was
committed (Rome Statute of the International Criminal Court,
1998, art. 23).
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with the plan, along with the fact that Israel clearly
intended to do so by beginning their operations,
prosecution under the current Article would likely
be possible.

Indeed, not only does the IEP Article focus on
intent, but it also lowers the threshold of harm
by writing “severe and either widespread or long-
term damage,” thus making the two latter crite-
ria disjunctive. Now, damage has to be proven
to be either severe and widespread or severe and
long-term, allowing for a broader scope of acts to
be prosecuted. In the case we are considering,
this could entail prosecution of the usage of white
phosphorus, since it was applied solely in specific
regions in Gaza and consequently might not be
considered widespread. Moreover, it could mean
that Israel’s bombing, specifically its creation of
debris and hazardous waste in Gaza, could be
prosecuted for being “severe” and “widespread”
damage, but not long-term per se. This is im-
portant since in this article, too, what constitutes
“long-term” remains ambiguous, with the term
being defined as “damage which is irreversible or
which cannot be redressed through natural recov-
ery within a reasonable period of time” (Stop Eco-
cide International, 2021). While the notion of ir-
reversibility is quite clear, the time frame consid-
ered "reasonable" lacks a precise definition. As a
result, it is uncertain whether the lasting effects of
some of Israel’s acts, such as the herbicide spray-
ing on Palestinian farmland, will fall within this
“reasonable” period. To clearly define this reason-
ability would require more case studies, which is
beyond the scope of this paper.

Lastly, the Article not only concerns “unlawful”
acts but also “wanton” ones, which the Indepen-
dent Expert Panel describes as “reckless disregard
for damage which would be clearly excessive in
relation to the social and economic benefits antic-
ipated” (Stop Ecocide International, 2021). Utter
recklessness, thus, is explicitly mentioned in the
Article — a notion absent from the Rome Statute
Article and merely implied in the Protocol | Article.

Conclusion

This paper has highlighted the profound scale
of the ongoing devastation in Gaza, as caused
by the Israel Defense Forces. Considering the
influence of these acts on the people in Gaza
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and the environmental toll, it is critical to un-
derstand both the applicability and limitations of
international law in addressing and prosecuting
such harm. Through the comparative analysis
of three legal definitions on environmental dam-
age - the Rome Statute, Protocol | and the Inde-
pendent Expert Panel convened by the Stop Eco-
cide group - it is shown that existing international
frameworks have exceedingly high thresholds re-
garding accountability. The definition outlined in
the Rome Statute as well as in Protocol | requires
proof of “widespread, long-term and severe dam-
age,” terms that have not been properly defined
in international law. Furthermore, accounting for
the complex and equally undefined standards of
intent and proportionality in these articles - ev-
idenced by the phrases “care shall be taken” in
Protocol | and “clearly excessive” in the Rome
Statute - efforts to hold Israel (or Israeli actors)
accountable will prove difficult.

By contrast, the definition of ecocide offered
by the Independent Expert Panel lays out a more
accessible legal pathway for the prosecution of
environmental harm. It does this foremost by
criminalizing intent, considering the mens rea of
certain acts. Along with this, the threshold for
prosecution is lower than in the Rome Statute and
Protocol I, since the definition provided by the IEP
does not necessitate proof of irreversible damage.
Furthermore, its disjunctive formulation and ex-
plicit acknowledgement of wantonness provide a
more flexible framework as opposed to the con-
junctive nature of both other articles.

In considering the legal definitions of environ-
mental harm under international law, this paper
underscores the importance of working towards
a more encompassing legal framework, facilitat-
ing more effective prosecution not only in the con-
text of Gaza today but in future cases worldwide.
Although further research is needed to evaluate
the practical implementation of such frameworks,
their development remains essential for both envi-
ronmental protection and the safeguarding of hu-
man life internationally.
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Introduction

“There are no two nations in the world closer
to one another than Czechs and Slovaks,” pro-
claimed former Slovak president Zuzana Ca-
putové during her final official visit to Prague — a
day which signalled a historic transition. In many
ways, she was correct. The two share over 70
years of modern history, including that of Soviet
totality, a linguistic closeness, and a legacy of a
peaceful coexistence as well as peaceful separa-
tion in what has come to be known as the Velvet
Divorce. In the words of political scientist Petr Pi-
thart (2024): “After all, where in Europe are there
two nations next to each other that understand
each other’s language and have never done any-
thing wrong to each other?”

And yet, a major divide between the sister na-
tions has emerged, symbolically embodied within
the 2024 Visegrad Four meeting, as the lead-
ers of the Czech Republic, Hungary, Poland, and
Slovakia split along ideological lines during their
meeting in Prague. As the Czech Prime Minister
Petr Fiala and President Petr Pavel discussed amp-
ing up support for Ukraine with the Polish PM Don-
ald Tusk in the Prague Castle, Slovakia’'s newly
elected PM Robert Fico, the leader of Smer (eng.
Direction), joined the Hungarian Prime Minister
Viktor Orbdn in meeting the pro-Russian former
Czech president Milo§ Zeman (iDNES.cz & CTK,
2024). Since then, Slovakia has replaced Poland
as Hungary’s closest ally and co-troublemaker
within the European Union (EU), in what Ivan
Kalmar (2022) calls “Central Europe’s illiberal re-
volt” — a response to the perceived denial of
equal treatment following the EU’s Eastern en-
largement. In Slovakia, this anti-progressive atti-
tude has expanded beyond discrimination against
minorities to include attacks on democratic insti-
tutions and the rule of law. Fico’s policy agenda
arguably aligns with Scheppele’s (2018) concept
of autocratic legalism, where electoral mandates
are used to legitimize constitutional and legal
changes advancing an illiberal agenda, and to
erode systems of checks and balances, demo-
cratic safeguards which prevent one individual,
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group, or institution to exercise absolute control
and escape accountability. This political diver-
gence between Slovakia and the Czech Republic
illustrates the need for a comparative examination
of their evolving national identities. In particular,
the current context of the war in Ukraine and the
rise of the far-right in Europe calls for a deeper un-
derstanding of individual Eastern and Central Eu-
ropean countries like Slovakia and of their own dis-
tinctive relationships with Russia, nationalism and
democracy.

As such, this essay will explore the history of
the Czech and Slovak nations, with particular fo-
cus on how the key moments of divergence — the
formation of Czechoslovakia, the Second World
War, the Velvet Revolution and the Velvet Divorce
— have shaped their distinct political orientations.
Ultimately it will answer the question: what his-
torical, sociopolitical, and cultural factors have
driven Slovakia at once toward authoritarianism,
and politically away from the Czech Republic, de-
spite their shared history and intertwined identi-
ties?

Recent Trends: Democratic Ero-

sion in Slovakia

While the Czech Republic matches Slovakia
in anti-Islamic and anti-immigrant sentiment
(Kalmar, 2022, p. 171) as well as in systemic
discrimination against the Roma people (Musil &
Podlesak, 2023), its politicians have so far re-
frained from attacking democratic constitution-
alism. Conversely, since taking office, Robert
Fico's government has made strides in a number
of illiberal reforms which serve to undermine ac-
countability structures and loosen restraints on
executive power. Robert Fico’s criticism of pub-
lic broadcasters first surged during a political cri-
sis sparked by the 2018 murder of investigative
journalist Jan Kuciak, who had been investigat-
ing high-level corruption involving government of-
ficials (Guardian staff reporter, 2018). The subse-
quent investigation was widely perceived as com-
promised, leading to mass protests, which ulti-
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mately compelled Fico and his entire cabinet to
resign (Walker, 2019). Now back in power, Fico
has moved to replace the public broadcaster RTVS
with the state-run STVR, granting his ruling coali-
tion control over appointments to its directorial
board (Jochecovd & Nicholson, 2024). Further-
more, Fico’'s government took steps to disband the
police agency responsible for investigating ties
between ruling party politicians and organized
crime, including those implicated in the murder
of Kuciak (Madlenak, 2024). Additionally, his ad-
ministration passed penal reforms that reduced
sentences and tightened statutes of limitations
for corruption, enabling many Smer politicians to
evade justice, and abolished the office of the spe-
cial prosecutor, thus undermining the rule of law
(Braxatorova, 2024).

Robert Fico’s populism is undisputed, but un-
like Czech populism, it carries a deliberate re-
jection of post-communist country’s democratic
signifiers, such as independent media and pro-
Western foreign policy orientation. The performa-
tivity of Fico’s alleged social democratic allegiance
is evidenced by the fact that Smer has been sus-
pended from the Party of European Socialists on
account of violations of social democratic princi-
ples (EuroNews, 2023). Rhetorically, Fico is known
to borrow from both the left and the right (Bayer
& Burke, 2024), promising greater social security
in alignment with the former, while casting mi-
norities and political opponents as threats to the
nation in line with the latter (Cevelovd, 2022).
Leaning particularly conservative on social issues,
Smer targets Slovakia’s LGBTQ+ community in or-
der to consolidate their coalition’s power by fu-
eling the tensions between Bratislava’s wealth-
ier progressive population and conservative rural
voters. In striking similarity with Orban’s tactics,
Fico is also targeting his opponents and various
NGOs under the justification that they follow the
orders of George Soros (Bayer & Burke, 2024), the
billionaire philanthropist who Orban claims to be
plotting the destruction of Hungary. Finally, Fico’s
government promptly halted all military support
to Ukraine (Camut, 2023) and began to diplomat-
ically ally itself with Moscow (Jochecovd, 2024a),
vetoing EU sanctions against Georgian officials re-
sponsible for the crackdown on protesters oppos-
ing Russian influence in December 2024 (Libor-
eiro, 2024), and even appearing on a Russian TV
propaganda channel to criticize the EU’s support
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of Ukraine (Kac¢mar, 2024). This could not be in
sharper contrast to the consistent financial aid
and diplomatic backing provided to Ukraine by the
Czech Republic (Reuters Staff, 2024), and the pre-
vailing anti-Russian sentiment rooted in the lived
national experience of Soviet imperialism (Gov-
ernment of the Czech Republic, 2024), a mem-
ory that appears conspicuously suppressed in the
current Slovak national consciousness (PeSekova,
2022).

The recent parliamentary and presidential
elections in Slovakia — where the presidential
race saw the victory of Peter Pellegrini widely con-
sidered a proxy of Fico who defeated Ivan Ko-
réok, a pro-Western former diplomat (Stoklasa &
Lopatka, 2024). These results reveal a stark
chasm between Czech and Slovak attitudes to-
ward democracy, governance, and crucially, their
relationship with Russia. The relative novelty of
this development has resulted in a limited body of
explanatory literature. Additionally, Western com-
mentators have a tendency to under-analyze Slo-
vakia in their reporting, reducing it to just another
illiberal nation in Central Europe and likening it
to Hungary (for example, as discussed in (Bayer,
2023; Cameron, 2023; Minder, 2024)) rather than
examining it in a more meaningful context —
specifically through a contrast with its historically,
linguistically, and culturally close neighbor, the
Czech Republic. Understanding the reasons be-
hind Slovakia’s authoritarian shift requires a com-
parative analysis of each country’s national iden-
tity as charted throughout their intertwined, yet
at crucial points diverging histories.

Historical Roots of Czech-Slovak
Differences

The First Republic

The establishment of Czechoslovakia in 1918
following the collapse of European empires at the
end of the First World War already contained seeds
of discord. The nation emerged from the collapse
of Austria-Hungary, legitimised by US President
Woodrow Wilson’s “14 Points” proposal, which
called for “the freest opportunity of autonomous
development” for its peoples and their protec-
tion among nations (Severa, 2019). In build-
ing their sovereign state amidst the ruins and
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chaos of post-WWI Europe, the architects of the
new Czechoslovakia, thus, had motivations be-
yond mere linguistic similarity in the union. No-
tably, these nations came from distinct parts of
the Austro-Hungarian Empire — the Czechs un-
der Austrian administration and the Slovaks under
Hungarian administration. Politically, the addition
of Slovakia to the Czech lands was seen as a way
of securing agency for the new democracy, by cre-
ating a Slavic electoral majority capable of over-
ruling the German-speaking population inhabiting
the Czech border territories (Kosatik, 2018). In
spite of the varying levels of cultural stifling un-
der Austrian dominance, by WWI the Czechs had
gone through a national revival, and carved out
for themselves a degree of cultural power and po-
litical influence in the Empire as inhabitants of the
subordinate, yet relevant, Lands of the Bohemian
Crown (Wiskemann et al., 2025). Contrastingly,
prior to the First Republic, Slovaks in what was
known as Upper Hungary lacked the same level
of autonomy or a sense of nationhood (iDNES.cz
& CTK, 2018). In the newly born Czechoslovakia,
with Czechs as the dominant ethnicity occupying
the richer, more industrial territory, Prague as the
capital, and the Czech political fight against the
Germans at the forefront, Slovak nationals could
already then feel themselves “playing second fid-
dle”.

World War Il

The foundations of Slovak illiberalism can be
traced all the way back to World War Il in the first
iteration of Slovak national independence in the
Nazi-allied Slovak State. After the Munich Agree-
ment of September 1938, Czechia’s border lands
were annexed by Germany, only for the whole ter-
ritory to be eventually seized and forced into the
status of a Third Reich protectorate. In 1939, Jozef
Tiso, a Catholic priest, declared Slovakia’s inde-
pendence and became the president of the first
Slovak Republic (Zeman, 2020). However, the
newly independent Slovakia became a German
satellite state, where the control of key industries
was seized by Berlin, and its domestic and foreign
policy were completely subordinated to Nazi inter-
ests (Hosenseidlovd, 2019; Zeman, 2020). Slovak
soldiers fought alongside Germans on the East-
ern Front, while 70,000 Slovaks were simultane-
ously being deported to Nazi internment camps
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(Zeman, 2020). Although a valiant partisan re-
sistance emerged, and eventually brought about
the Slovak National Uprising in 1944 — which took
place in opposition to Tiso and with the expressed
wish to reinstate Czechoslovakia (Posh, 2024) —
it is forever part of Slovak history that their first
experience of nationhood was co-signed by Adolf
Hitler.

Even though Czechoslovakia reunited eventu-
ally in April 1945, their two distinct wartime expe-
riences inevitably became ingrained in the states’
respective national consciousnesses. The martyr-
dom of the protectorate gave origin to the Czech
self-perception as the peaceful bastion of democ-
racy, abandoned by its allies and threatened on all
of its borders by violent neighbors. After the war,
this exaggerated narrative of martyrdom legit-
imized the brutal ethnic cleansing of the German
civilian population from the Czech borderlands
(Preiss, 2024). To this day, this flawed national
mythos of democratic exceptionalism — the ideo-
logical belief that a nation’s identity is inherently
tied to democracy, and thus inherently moral —
prevents the reflection on the morality of the post-
war treatment of the Czech-German population,
and perpetuates the logic which later gave origin
to the Czech national identification with Israel, as
one such other supposed “bastion of civilisation
and democracy in an aggressive region” (Cejka,
2020; Zahora, 2017). However strong this demo-
cratic identification and democratic reverence —a
strong ideological commitment to the principle of
democracy, characterized by a tendency to vener-
ate democratic ideals as intrinsically good — is in
Czech self-perception, the lack of constructive dis-
course about democratic ideas and legacy gives
way to the straw-manning and distorting of demo-
cratic principles to a point where they risk be-
coming void. The universal, undiscerning support
Czech governments have historically given to any
and all Israeli action (Preiss, 2024; Slechta, 2012)
is only one such example of the risk of democratic
perversion.

Contrastingly, however, where Czechs saw the
German occupation as the end of their statehood,
for Slovaks it was its creation. In the words of
the Slovak historian lvan Kamenec, “If someone in
the Czech Republic tried to celebrate the protec-
torate and claim that it was the brightest period
in Czech history, they would probably be locked
up in a madhouse” (Hosenseidlova, 2019). In Slo-
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vakia, the legend of statehood as the highest peak
in the development of the nation persists among
a part of the population to this day.” Parts of Slo-
vakia still consider the wartime president Tiso a
hero, and the far-right party L'udova strana Nase
Slovensko (eng. People’s Party Our Slovakia) is ex-
plicitly founded on the same national, social, and
Christian tenets as the Slovak fascist party that
allied itself with Hitler, Hlinkova slovenska l'udova
strana (eng. Slovak People’s Party).

Socialist Czechoslovakia and the Velvet
Revolution

Though the two nations grew closer once more
during the time of actually existing socialism, the
cultural and political dominance of the so-called
“Prague café” (a pejorative frequently used by
populists to describe intellectual urban elites) pre-
vailed. Many Czechs viewed Slovakia as the less
developed, more religious, folkloric part of the
nation, admired more so for its natural beauty
than its cultural fabric, which remained headed
by Prague in a self-reinforcing cycle of prejudice
(Rychlik, 2023). Correspondingly, a Czech sense
of superiority solidified, exemplified in the patron-
izing nickname for Slovakia — “the little brother”.
Notably, the influence disparity manifested even
during the pivotal moment of the anti-communist
Velvet Revolution of 1989. In Prague, on Novem-
ber 17t", 1989 a student-led march, initially or-
ganized to commemorate the 50 anniversary of
the Nazi suppression of student protests, evolved
into a demonstration against the government.
Thousands of students, intellectuals, and opposi-
tion groups took to the streets, calling for demo-
cratic reforms and in the face of overwhelming
public pressure, the Communist Party peacefully
stepped down, paving the way for the democratic
transition that followed. Although Slovak civil so-
ciety, namely “Verejnost’ proti nasiliu” (eng. The
Public Against Violence), led a valiant struggle par-
allel to the “Czech Obcanské Forum” (eng. Civic
Forum) (RTVS & TASR, 2022), the Prague epicentre
and its leading figurehead, Vaclav Havel — Czech
writer, dissident, organizer, and the first presi-
dent of the new democratic republic — render the
Czech identification with November 17", if noth-
ing else, symbolically easier.

Czech politicians continue to celebrate the
November 17" anniversary of the Velvet Revolu-
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tion as the ultimate ritual of democratic redemp-
tion — a faith-sustaining practice whereby democ-
racy is revered as an intrinsically valuable pro-
cess rather than merely a set of bureaucratic pro-
cedures (Canovan, 1999). This guards a govern-
ment against populism, which emerges as a re-
sponse to a perceived lack of democratic redemp-
tion but itself offers no pragmatism, which in turn
makes a system vulnerable to corruption. Dur-
ing the 2024 Czech commemoration of Novem-
ber 17", both the government and the opposi-
tion sought to portray themselves as heirs to this
freedom-fighting legacy. The current ruling coali-
tion used the anniversary to legitimize their prag-
matic slogan, “TOGETHER we do, what must be
done” (SPOLU, 2024) through partaking in the
iconography of democratic redemption. Mean-
while, right-wing populists strategically redirected
their rhetoric to the WWII origins of the 1989 stu-
dent protests, in order to equate Nazism with Ger-
many and draw parallels to the EU while conve-
niently avoiding discussions of Soviet imperialism
(Okamura, 2024) — an omission aligned with their
pro-Moscow rhetoric. Nevertheless, even these
attempts at its co-option are testaments to the
significance of the democratic legacy of 1989 in
the Czech Republic, and its centrality in Czech
national identification across the political spec-
trum. As such, understanding the Velvet Revo-
lution celebrations as an indicator of democratic
reverence, it should be more than telling that
Robert Fico failed to organize any celebrations at
all (Jochecovéd, 2024b).

The Velvet Divorce (1993)

In 1993, Czechoslovakia split into two inde-
pendent states, the Czech Republic and Slovakia,
in a remarkably peaceful separation. The parti-
tion, which came to be known as the Velvet Di-
vorce, was driven by divisions regarding, among
other factors, contrasting conceptualizations of
shared statehood. Where the Slovak population
fought for the Federation to be viewed as a union
between two different nations, the demograph-
ically and culturally dominant Czechs perceived
Czechoslovakia as their own country, merely ex-
panded eastward (Rychlik, 2023). To this day, the
Czech Republic’s citizens see their country as a
continuation of Czechoslovakia. A testament to
this is that Czechs celebrate the 1918 anniver-
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sary of the founding of the first Czechoslovak
Republic as the birth of their statehood, as op-
posed to the 15t of January 1993 when the Re-
public in which they now live was created (Rych-
lik, 2023). Thus, after the separation, the Czechs
were naturally poised to embrace the democratic
legacy of Czechoslovakia: its proud democratic
origins, its wartime martyrdom, and its eventual
triumph over totalitarianism. In contrast, the Slo-
vaks could not share in this national narrative to
the same extent, partly due to the political diver-
gence during World War Il and partly because of
their limited identification with the ever so domi-
nant Czech culture — one of the primary reasons
why they sought to establish independence in the
first place. Henceforth, as the Czech national
identity firmly rooted itself in the nearly century-
old Czechoslovak narrative of democratic strug-
gle, Slovak national identity had lacked clear def-
inition since the Austria-Hungary period and re-
mained malleable.

As Slovakia began to chart a new path of in-
dependence for itself, its ambiguous self-image
made it more susceptible to coaptation by pop-
ulist narratives. In fact, Fico’s rise to power is not
the first instance of a dark period of fascist state-
hood coming to haunt Slovakia. The authoritarian
Meciar government (1994-1998) saw extensive
democratic backsliding, numerous attacks against
journalists, as well as the intimidation of indepen-
dent media and attempts to subjugate them to the
state (Jochecova & Nicholson, 2024). Robert Fico’s
Smer can thus be argued to have emerged as an
echo of Meciarism.

Irreconcilable Differences

Though populism is believed to arise at times
of poor economic performance, Veronesi & Pas-
tor (2019) argue that it often emerges in pros-
perous times as a response to income inequal-
ity. In the case of the Czech Republic and Slo-
vakia, the sharpness of austerity reforms after
the revolution certainly had an effect on public
dissatisfaction with the new democracy, partic-
ularly in Czechia, which was heavily influenced
by British Thatcherism (Kalmar, 2022, p. 203).
However, as Kalmar (2022) argues, the galvaniz-
ing factor for populism in Central European coun-
tries was not merely their national condition, but
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the disappointing treatment they received from
the West following the post-communist transition.
Having finally returned to what they perceived as
their rightful home in the West, the Visegrad Four
soon became resentful of Western nations, who
were seemingly unwilling to grant them admis-
sion to the club of democratic equals. By 2005,
some observers began critiquing the EU’s treat-
ment of Central Europe as a form of postcolo-
nial control, marked by unequal exchange, stereo-
typing, and the export of governmental practices
through EU requirements (Kalmar 2022, pp. 200-
202). The so-called illiberal revolution was thus a
result of pent-up frustrations with the West, and
manifested itself in an unwillingness to extend
solidarity to migrants and minorities. After all,
Poland, Hungary, and Czechoslovakia never had
any colonies, and instead were themselves ex-
ploited by empires (Kalmar 2022, pp. 216-218).
While this sentiment is prevalent across the Viseg-
rdd Four, it is unsurprising that Slovakia, being
diplomatically and economically weaker as well as
in the market for a new national identity, has inter-
nalized it to the extent of rejecting liberal democ-
racy outright.

Slovakia, unlike its sister-nation, slipped
through populism into the territory of autocracy
not just because of its greater political vulnera-
bility within the new global order, but also owing
to its national identity’s weaker identification with
it. As explored above, Czechs have a significantly
stronger attachment to the legacy of Czechoslo-
vakia and its mythology of democratic exception-
alism. As Brubaker (2017, pp. 279-280) writes,
“populism grows out of the lack of affective en-
chantment with democracy.” The success of ei-
ther is therefore contingent on affective national-
ism, which manifests as the banal affirmation of
the national emerging in moments of emotional
encounter between bodies and objects (Militz &
Schurr, 2016). Hence, an emotive interaction-
ist celebration of the 1989 Velvet Revolution an-
niversary creates a symbiosis between Czech na-
tional and democratic allegiance. Coming back
to Margaret Canovan’s Two Faces of Democracy
(1999), the historic national identification with
democratic values thus enhances Czech democ-
racy’s redemptive capacity. In contrast, Slovakia,
glaringly lacking an independent national narra-
tive, became much more vulnerable to not just
populist tactics, but to attacks on the rules of the
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game themselves — liberal constitutionalism and
democratic institutions. Furthermore, it is essen-
tial to recognize that in the context of Czechoslo-
vakia, the marginalization of democratic struggles
often entails an omission of reasons as for why
these battles were necessary — namely to com-
bat Russian imperialism. This illuminates, in part
at least, the ease with which Robert Fico has been
able to cultivate ties with Moscow.

Conclusion

The rise of Robert Fico and Slovakia’s turn
toward autocratic legalism can be understood
through an analysis of the divergences in Czech
and Slovak history, which reveal themselves as
promising explanatory variables of their respec-
tive national identities. Slovakia’s pivot to auto-
cratic legalism under Fico is partially a result of a
lesser national democratic reverence.

Historically, Slovakia’s experience of indepen-
dent statehood was defined through its role as a
Nazi satellite state, and its post-communist iden-
tity has thus been less tied to a narrative of
democratic struggle. In contrast, the Czech Re-
public’'s identification with democracy, which it
has been able to maintain due to Czech cultural
and political dominance in the Czechoslovak Fed-
eration, strengthens the national faith in demo-
cratic redemption, making it less susceptible to
the kind of antidemocratic populism. That said,
the Czech Republic is far from being immune to
populism. Rather than coming from a lack of rev-
erence for democracy itself, Czech populism is
kept alive through the persistent synonymizing of
freedom with neoliberal capitalism, and the pop-
ular grievances which arise from austerity. And
yet, owing to the deep national identification with
democratic legacy, unlike Robert Fico, Czech pop-
ulists have so far refrained from attacks on liberal
constitutionalism itself.

However, Czech democratic identity has a
troubling undercurrent of unsceptical credulity
which stifles critical reflection on its history, its
relationship with Israel, and the very meaning
of democracy itself. As such, it remains uncer-
tain how long this democratic mythos will stand
to support genuine democratic values, or how
long before Czech voters can be persuaded that
democracy entails dismantling anti-corruption in-
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stitutions and silencing the voice of independent
media. In the same vein, Fico’s election is by no
means indicative of an inherent anti-democratic
disposition within the Slovak national soul, but
rather a conseguence of centuries of national sup-
pression, including Czech paternalism. Slovakia,
still a young democracy, holds the potential to
carve out its own future firmly within the hands
of its people. In fact, modern Slovakia has wit-
nessed profound moments of democratic fervor —
be that during the public outcry following the mur-
der of journalist Jan Kuciak, the election of the pro-
gressive human rights lawyer Zuzana Caputové
as president, or the outpouring of defiant citizens
who flooded public squares to force Robert Fico
out of power back in 2018. Those same passion-
ate crowds could rise again®.

It may well be that despite their apparent es-
trangement, the two sibling countries are them-
selves on the same boat, in much closer quarters
— balancing together on the tightrope between
democracy and autocracy.

!Beginning December 23™ 2024, mass demonstrations
against the government have indeed once again erupted
all over Slovakia (Prok & redakcia/PEN, 2024), catalyzed by
Fico’'s plan for a diplomatic visit to Moscow amidst the on-
going Russian invasion of Ukraine. The protesters demand
his resignation as well as a shift in foreign policy towards a
pro-Ukrainian, pro-NATO, and pro-EU direction (Vilcek, 2024).
As of May 2025, these protests have incessantly continued
(iDNES.cz, 2025).
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Introduction

Protest stickers are ephemeral yet powerful
agents of cultural memory, transforming urban
landscapes into contested spaces of resistance,
memory, and identity. In contrast to traditional
monuments, which impose singular, static nar-
ratives, stickers operate as counter-memorials,
subverting dominant commemorative practices
through their impermanence, accessibility, and
creative materiality. These small-scale, low-cost
artefacts mediate public memory and assert a
“right to the city” by turning walls, lampposts,
and benches into living, participatory archives.
Practices of sticking, layering, peeling, and cov-
ering public surfaces allow for the continual nego-
tiation of meaning and the formation of counter-
hegemonic geographies of resistance.

Grounded in theoretical frameworks such as
Aleida Assmann’s notion of archives and Carl
Fox’s and James E. Young’'s work on counter-
monumentality, this study argues that protest
stickers create fluid, non-linear spaces of remem-
brance that respond to ongoing social and politi-
cal struggles. Supported by auto-ethnographic ac-
counts of sticker-related practices in Amsterdam,
London, Wroctaw, and Katowice, this research ex-
plores how stickers function as both a grassroots
form of civic engagement and an ephemeral yet
persistent mode of resistance. Ultimately, this pa-
per contends that protest stickers politicise every-
day spaces, enabling individuals and communities
to reclaim urban environments as evolving, partic-
ipatory arenas of cultural memory and activism.

Since the 1960s, stickers have been a popu-
lar means of communication, both commercially
and politically (Reershemius 623). With unique
and distinctive graphics, typography and symbols,
stickers have become a staple of many protest
movements, making it easy to ‘tag’ spaces with
meanings, political demands or calls to action.
Made from cheap and accessible materials such
as paper or vinyl, accommodating both hand and
digital designs, and easily reproducible in large
quantities but small in size, stickers are “portable,
concealable and shareable” (Bodden and Awcock
134). These affordances of stickers enabled by
their materiality, according to Awcock, affect “how
their message is communicate[d]” and how it is
interacted with (524). Not only are they used to
promote and spread certain meanings, but their
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geographies, socio-political contexts and proxim-
ity to other objects create one-of-a-kind instances
of creative expression. Due to the size constraints
of stickers, their messages are imbued with ref-
erences to historical symbols and phrases, situat-
ing them within larger historical contexts of resis-
tance (Reershemius 633), thus making them tran-
scend their ephemeral temporality (Assmann 97).
In turn, this use of visual resources “can make
new protests legible to outside audiences” (Ross
1224).

Reershemius, Bodden and Awcock write that
although pedestrians pass by stickers daily, they
are not acutely aware of them (626, 131). Stick-
ers require a certain level of visual literacy, which
makes them appear as “more subtle and ignor-
able political claims than protests,” yet, “they are
a pervasive method of resistance employed by ac-
tivists from across the political spectrum” (Bodden
and Awcock 131). From my experience, being at-
tentive to street stickers allows one to read the
stories, struggles, and tensions imbued in the ur-
ban surfaces. Their presence and familiar symbols
remind me of the vastness and complexity of hu-
man experiences, and evoke a sense of belonging,
participation and solidarity. Although | cannot ac-
cess the particular intentions or even imagine the
face of the person who placed them there, | feel
a sense of community — our paths crossing and
interacting, speaking to each other despite the
displaced timing. Moreover, my demands, opin-
ions, voice and obligation to justice are shared
and amplified. In many ways, stickers bridge in-
dividual expressions and collective actions. As
Visgo notes, stickers “appear in public space as
a sign of activism, but the activist remains face-
less, a collective rather than a number of individ-
uals” (qtd. in Awcock 525). In this sense, my per-
ception of certain stickers, related to climate, Pro-
Palestinian, Antifascist, Pro-Abortion, Queer and
more, trigger memories and sensibilities tied to
resistance, affirming my right to the city and my
participation in a struggle much bigger than my-
self.

When large and performative events such as
demonstrations disperse, they often leave ‘ad-
hesive’ traces behind that remain on public sur-
faces long after these physical gatherings end
(Ross 1225). They keep the protest demands,
chants, and symbols present in otherwise ‘neu-
tral’ public sites, highlighting the political nature
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of urban landscapes (Awcock 528). For exam-
ple, when | was organising climate protests in
2019, my movement would give out stickers de-
signed by talented and local artists, such as No-
riaki Kasai, a famous creator of the Watcher (Pan
Peryskop) from Poznanh (Figure 1), to the partici-
pants to flood the city with climate messages and
recognisable to the citizens symbols. Although
the use of stickers is treated as a form of vandal-
ism and is, strictly speaking, illegal, stickers “can
be classified as part of a transgressive discourse
in the widest sense” (Reershemius 640). The ac-
cessibility and discretion of the act of placing the
sticker make it a fun and participative practice,
which democratises the space in ways exceeding
conventional forms of protest. Moreover, their low
risk and anonymity emancipate “vulnerable and
marginalised communities” to participate in polit-
ical discourse and express values in public (Bod-
den and Awcock 131).

Figure 1: The Watcher sticker for Mtodziezowy
Strajk Klimatyczny (Fridays For Future Poland) by
Noriaki Kasai (from personal collection).

In London in April 2022, during a prolonged
climate mobilisation that included, among other
things, marches, bridge blockades and artistic
interventions throughout the city, my activist
friends and | were given large rolls of Extinction
Rebellion stickers (Figure 2). With some practice,
we were able to stick hundreds of climate symbols
within hours by simply going on a walk around the
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city, without the need to plan our route or slow
down. This experience demonstrates how ordi-
nary sticking can be. A brief touch of the urban
surface leaves a visual mark behind. This effect is
particularly striking when stickers are distributed
through the simultaneous movement of many dis-
persed individuals and groups — large urban ar-
eas can be covered with new symbols and urgent
messages within hours. Consequently, this visual
abundance of protest symbols may draw the at-
tention of passers-by and embed its design in their
memory, creating a sense of familiarity and recog-
nition. This increases the chances that one stops,
takes a closer look and enters the urban dialogue.

Figure 2: Extinction Rebellion UK sticker (from per-
sonal collection).

In this sense, stickers become a form of
commemoration of events, whether related to a
protest, collective effort or individual initiative,
which simultaneously can vandalise and reject
other institutionalised forms of commemoration
(Fox 12). They directly express dissent and cre-
ate a grassroots dialogue with public infrastruc-
ture, subverting public statues or spaces’ original
meanings and aesthetics. One of the most promi-
nent and recent examples would be placing stick-
ers with text along the lines of “This Company’s
Funds Support the Palestinian Genocide” next to
the entrances of McDonald’s, Starbucks and many
other commercial spaces with known ties to Is-
rael (Figure 3). Part of the Boycott, Divestment
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and Sanctions (BDS) movement, this physical in-
tervention connects the sites of consumption with
annihilation of Palestine, simultaneously educat-
ing citizens, calling for action, and making a com-
pany’s political complicity evident (Reershemius
640). Here, stickers transform remembrance in
public spaces as responsive to ongoing issues and
expressive of the needs of local and global com-
munities, without posing significant risks or con-
sequences to the activists.

Figure 3: Buying From This Company Supports
Genocide sticker (from personal collection).

Practices around stickers can also manifest as
conversations between subcultures and counter-
cultures. Often, when | pass through the street
and see racist, xenophobic, misleading or harm-
ful stickers, | intervene by peeling, covering up
or scraping them with keys. This practice is quite
common, and the traces of these transformations
often remain to remind us of the extremist, violent
and harmful stances. Bodden and Awcock write
that through such acts, “racism can be, and is be-
ing, countered and condemned” (142). Although
the viewers might not necessarily agree with such
transformations, they would nonetheless recog-
nise them as a conflict, “and therefore understand
racism as something that should be, and is be-
ing, challenged” (Bodden and Awcock 142). Those
interventions, however, are at times difficult or
dangerous due to the deliberate efforts to protect
stickers from removal. Often, they may be placed
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in spots difficult to reach. But it is more alarm-
ing in the case of particularly extremist groups,
which place razor blades under stickers to physi-
cally injure anyone who might condemn their be-
liefs. This only reveals how significant stickers and
their legibility are for some, and to what extent
they are willing to go to keep their messages on
the surface of the urban spaces.

The layering of stickers, either intentionally to
comment on or cover something up, or acciden-
tally, reveals their palimpsestic potential, which
reduces the deeper layers into unreadable noise,
while maintaining the memories of their existence
(Reershemius 634). These communicative en-
counters are “situated in and conducted through
environments, rather than suspended abstractly
between individuals” (Bodden and Awcock 134),
which potentially can foster engagement within
and between communities in a “constructive polit-
ical dialogue on a more regular basis” (Fox 9). In
turn, these exchanges and interactions between
stickers, agents and environments dissolve the
“sense of a single authority: ... [revealing] that
the work was never really self-possessing and au-
tonomous [and] is now made palpable to viewers”
(Young 279).

Practices revolving around activist stickers,
such as designing, printing, distributing, sticking,
removing, covering, sharing and altering, blur the
distinctions between the actor and an audience,
as “stickers are more than vehicles for informa-
tion because those who encounter stickers can —
and frequently do — respond to political stickers in
ways that exceed ‘passive’ reading. They act on
stickers in various ways to formulate an equally
public reply” (Bodden and Awcock 134). Then,
according to Bodden and Awcock, their sense of
meaningfulness is shaped by people’s actions and
reactions, as well as by the visible remnants of
past activities that stickers reveal to the public
(132). Further, similarly to other forms of counter-
cultural urban means of communication such as
graffiti and street art, stickers repurpose and chal-
lenge the intended functions of objects in public
spaces, uncovering the creative and radical pos-
sibilities of urban environments beyond their cur-
rent state (Bodden and Awcock 132).

Stickers, when left behind or ‘abandoned’ in
public sites, are exposed not only to local com-
munities and their responses but also to weather
conditions, which exacerbate their processes of
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washing out and fading away, and thus forget-
ting. In Assmann’s terms, stickers undergo both
passive and active forgetting through the differ-
ent ways they encounter local communities and
conditions. Active forgetting can be understood
as “intentional acts such as trashing and destroy-
ing,” which, in this case, are used as commu-
nicative and meaning-making affordances (Ass-
mann 97-8). On the other hand, the abundance,
cluttering and neglect of stickers in urban spaces
form “no longer needed or immediately under-
stood” archives (Assmann 106). Reershemius
points out that stickers in clusters often become
unreadable or invisible, blurring their distinctive
messages (627). They simply blend into an aes-
thetic and a “civic wallpaper” (Fox 2), but once
someone takes a closer look, the stickers can be
rediscovered and can inform new meanings in-
ferred from the clusters and collages they form.
Even if their original meaning is indecipherable,
stickers leave traces of (inter)actions, visualis-
ing temporal processes. Through such an urban
archive, we can position ourselves in time; “it
affords us the possibility of comparison and re-
flection for a retrospective historical conscious-
ness” (Assmann 106). These similarities to Ass-
mann’s notion of archive are striking, however,
sticker archives which exist outside of institutions
reveal that democratic, ever-present and acces-
sible archives are possible, thus contesting her
institution-centred definition. Moreover, as stick-
ers fade away into eternal forgetting, they cre-
ate space for new images. The old can be re-
placed, and the space can be finally re-used, mov-
ing on from old meanings. Perhaps this seemingly
contradictory ‘impermanent archive’ is at once a
counter-memorial, which allows, through forget-
ting, to “make place for new information, new
challenges, and new ideas to face the present and
future” (Assmann 97).

This closely resonates with Young’s and Fox’s
arguments for impermanent statues/monuments.
As Young puts it: “the actual consequence of a
memorial’s unyielding fixedness in space is also
its death over time: a fixed image created in one
time and carried over into a new time suddenly
appears archaic, strange, orirrelevant altogether”
(294). But also the meaning and memories car-
ried by objects diminish over time, and “as peo-
ple become accustomed to it and memories of
salient background details begin to fade away”
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(Fox 5). Here, stickers as living, changing, par-
ticipatory and reactive medium of public memory
and communication may realise the hope “that
the counter-monument will incite viewers, move
them beyond vicarious response to the actual, be-
yond symbolic gesture to action” (Young 281).

The impermanent and palimpsestic character-
istics of stickers reveal how their form and re-
lated practices allow for “fresh act[s] of commu-
nication with the public,” as they are continuously
made, re-made, and transformed according to the
unfolding events and community needs (Fox 7).
This way, stickers can remain relevant as they re-
fer to (symbolically) and remind (physically) about
past events while expressing present stances and
values of freedom projected into more just fu-
tures. This reveals an entanglement of tempo-
ralities which complicates how memory construc-
tion is understood. Young problematises the lin-
ear approach to studying memory: “the very no-
tion of linear time assumes memory of a past mo-
ment ... In this sense, the counter-monument
asks us to recognize that time and memory are
interdependent, in dialectical flux” (Young 294).
In other words, the linear perception of the pro-
cesses of memory and remembrance oversimpli-
fies the multitude of ways in which memory is re-
called, instead treating it as complete and fixed.
Memory undergoes transformations and reconfig-
urations depending on the context and the chal-
lenges of the unfolding ‘now’. As such, stickers
and their relations with environments mirror the
complexities of remembering and forgetting. In
this sense, stickers create ephemeral, living and
evolving forms of counter-remembrance.

This paper underscores that the medium of
stickers is inseparable from their message, yet
their transient nature necessitates evolution. As
stickers fade or become cluttered, their messages
risk blending into the urban backdrop unless re-
vitalised or reimagined in new forms. This ob-
servation invites further exploration into other
ways stickers are used, such as in alternative
archives and personal collections, displays on
private items and their role in identity forma-
tion. Through that, the analysis of protest stickers
and related practices may gain new dimensions
of (im)permanence and accessibility, along with
their role in counter-memory making. The use
of stickers as an activist tool warrants deeper in-
vestigation, particularly how they are distributed
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among collectives, how they reveal civic entan-
glements beyond local contexts and interact with
non-urban spaces.

Ultimately, protest stickers, through their ma-
teriality, the practices surrounding them, and lay-
ered meanings, contribute to struggles for justice
by politicising everyday spaces and empowering
individuals to participate in the ongoing construc-
tion of public memory. They reveal the creative
and radical potential of urban environments to
transcend their intended functions, inviting com-
munities to reimagine and reclaim the spaces they
inhabit. These living, participatory archives affirm
that resistance and solidarity are not confined to
monumental actions but thrive in the palimpses-
tic, the ephemeral, and the ordinary.
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“There is an impulse to lay stones upon graves, to blur the line between human
and stone, to say You were here and | was here and We were here. As if we might
forget. We hold fast to stones at times, as if they might connect the living and
the dead. Lithic lines start to blur, animating what seems inert.”

Death and corpses stalk and suffuse hu-
man life. Evidence of intentional burials —
indicated by, for example, the positioning of
skeletons in graves and the presence of grave
goods! — goes back as far as 120,000 years
ago (Wightman 188-191). Alongside those an-
cient graves, at times, came grave markers,
like flat stone slabs and piles of rocks or earth
(Wightman 190). They “[gave] a sense of
permanency to burials,” expressed “historical
claim over land and individuals,” and “might
have been revisited and attended by rituals
of remembering” (Wightman 190). The pur-
pose of contemporary grave markers — re-
gardless of form, shape, appearance, and ma-
terial — often remains the same. In this paper,
| want to specifically focus on the materiality
of the grave marker, the stone in gravestone,
so to speak, and | will do so through a dis-
cussion around my grandparents’ headstone.
I will explore the following question: How do
dynamics of distinction, exclusion, and care
play out through stone as a grave marker ma-
terial? | will begin by examining the relation
between wood and stone within my grandpar-
ents’ grave, then analyse the history of grave
marker materiality that shapes this contempo-
rary relationship, and then briefly focus on the
dynamics of care wrapped up in attending to a
deceased loved one’s grave marker.

After my grandmother passed away in early
February of 2022, she was buried at an old
cemetery in a Russian village, where she’d
lived for the past few decades. Her first
grave marker was a simple and cheap wooden
cross made of light-coloured wood.? When my
grandfather died in early March of 2023, he

Yltems buried alongside a deceased individual.

2To clarify, temporary crosses placed on a grave the
day of a burial are not necessarily always wooden. For
example, they can also be made of lightweight metals
but | will only discuss wood in this paper, as that is the
material that was used for my grandparents’ temporary
grave markers.
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— Gretchen E. Henderson, “A Philosophy of Stones” 54

was buried next to my grandmother and re-
ceived a similar cross. In the summer of 2024,
my family completed the process of commis-
sioning and putting in place a granite grave-
stone. In the case of my grandparents’ grave-
stone, the materials of wood and stone exist in
a relation where one “succeeds” the other; the
former is “temporary,” and the latter “perma-
nent.” | want to linger on this for a bit.

To some degree, the distinction (the tem-
porariness of wood, and the longevity of stone)
and the direction of relation (the eventual “suc-
cession” of stone over wood) between the two
materials can appear almost natural, “ratio-
nal.” Trees grow and are harvested within a hu-
man lifespan. The degradation of wood often
adheres to a similar timeline — it can quickly
grow mould, splinter, burn, or become a home
to insects. Stone, however, depending on the
type, is a hard material formed in locations be-
yond our reach like deep underground, during
a span of time far exceeding a human life. Fur-
ther, wood and trees are organic, while stone is
not. A tree may grow sick, or die — it fails as re-
liably as the human body, while stone does not.
Therefore, from an anthropocentric perspec-
tive, stone presents permanency and stability
of being, while wood instead shows fragility,
temporariness, and ephemerality (which we
may also see within ourselves). This tendency
towards decay and vulnerability to the envi-
ronment is why so few ancient wooden grave
markers survive into the modern day, whereas
many stone markers remain intact (Snell 113).

Once they died, my grandparents’ bodies
began to slowly degrade and distort beyond
anything recognisable to my family and me.
Their eventual decomposition uprooted their
“being,” and thus my family’s grief ceased to
have a stable and persisting object to anchor
upon. When the physical bodies decay to noth-
ing, how do | find my grandparents in the
cemetery? Where would | go to grieve them,
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and where would my family gather on the an-
niversaries of their deaths? If a wooden grave
marker were to take the place of that anchor,
be a substitute for flesh and blood, it would de-
grade as surely and visibly as their bodies. A
granite headstone, however, is seemingly pro-
tected from uncontrollable deterioration. Thus,
it presents a “permanent” material to anchor
the being of the deceased, and an individual’s
or a collective’s grief. It carries the identity of
my grandparents, even “[reviving them] into
the consciousness of the living who never knew
them” (Stott 50). The granite headstone “does
some of the work of holding a person in the
world after the living body has ceased to do
that work” (Stott 50) — the choice of mate-
rial ensures that when | leave Russia and return
months later, the gravestone of my grandpar-
ents will remain as it was upon my departure.
However, the permanency of stone and the
temporariness of wood are not a given. With
proper maintenance and planning, wooden
grave markers can survive for decades. For
example, some wooden materials like teak are
more resistant to weathering and damage from
insects and thus can be extremely durable
(Arunkumar et al. 174). The wooden marker
can also be treated with oils or chemicals to
ensure protection against, for example, rain
(Striegel et al. 17). Stone is not truly infallible
either — it can crack, be weathered down by
wind and damaged by cleaning agents (Strigel
et al. 8). Earlierin this article | felt comfortable
making the generalisation that “stone is hard,”
but this is also not always the case as some
types of rock like chalk are notoriously brit-
tle. Additionally, organic matter like moss and
lichens can grow over grave markers. There-
fore, the strict dichotomy of “temporary” and
fragile wood versus “permanent” and stable
stone is not so clear-cut or rational. Further-
more, the very importance placed on the per-
manency of a grave marker (and by exten-
sion, of the deceased) is not universal either.
For example, Maori funerary traditions neces-
sitate letting “the flesh to rot away” to facili-
tate the rest of the burial process which deals
directly with the deceased’s bones (Rangiwai
229, 236). Stott similarly notes that the “desire
to maintain a person’s presence in the world
eternally through a physical monument to the
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individual ... runs counter to many indigenous
worldviews,” like those of various Native Amer-
ican groups (77).

As | have demonstrated, while it may feel
natural for a “permanent” granite headstone to
replace the “temporary” wooden cross to en-
sure the longevity of my grandparents’ mem-
ory, that feeling of “naturalness” is artifi-
cial. Wood and stone can fluctuate between
states of stability and decay — they may be
equally long-lasting or short-lived and similarly
be protected from nature or susceptible to her
whims. The desire for an individual’s perma-
nency through specifically stone is not a nat-
ural or rational desire present in all humans
and all cultures, it is contextually informed. In
other words, the materials of wood and stone
are “mediated for us humans by the institu-
tions and environments in which [they are] sit-
uated” (Zylinska 55). The two materials come
into being as discrete objects (“temporary”
and “permanent,” one “better” than the other)
precisely because of the relations contained
within the gravestone (Zylinska 45). Therefore,
a brief (considering the scope of this article)
examination of some of the historical practices
that shape contemporary encounters with the
materiality of grave markers is prudent.

Though there are regional differences, the
histories of grave marker materials across
Western countries share some similarities. The
scholars | cite in this paragraph analyse spe-
cific cemeteries and grave markers in countries
like England, the United States, and the Nether-
lands, though | use their insights to make gen-
eral observations. Broadly speaking, in the
lead-up to the 18" century, grave markers in-
creased in popularity as a whole, and wood,
due to its availability and malleability, was of-
ten the most common material. For exam-
ple, in New England, during the 16" century,
graves were often left unmarked, and it was
only in the 17t century that grave markers
gradually became more common (Riordan 35).
According to Hijiya, many mid-17t" century
colonist graves in America were “marked only
by a wooden sign, an uncut rock, or nothing
at all” (343). It was largely towards the 18™"
century that headstones became more popular
in colonial America (Hijiya 341). Meanwhile, in
cemeteries situated between Luxembourg and
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Germany, “since the 10t century, stone ma-
terial for grave marking was mainly used by
the elite of the society,” and up until the 18t
century the wooden cross was generally the
most common (Streb 58). Further, Richards
observes that in the Netherlands, “as stone
was scarce and expensive,” wood was the pre-
ferred material for grave markers “well into the
20 century” (8).

In short, during the 18" and 19" centuries
due to the Industrial Revolution, the increased
availability of desirable materials (e.g. blue-
stone), and improved methods for working with
them (Streb 40) stone markers gained popu-
larity. When discussing a Swedish cemetery,
Tagesson remarks that in the late 18" century
an egalitarian burial system was adopted in the
graveyard, and graves were oriented “one af-
ter the other without consideration of parish,
social status or age” (Hassler qtd. in Tages-
son 24). Despite that, grave markers still acted
as a site for expressing social status (Tagesson
24). This expression occurred in various ways,
such as the style of the headstone, inscriptions
on it, and specific graveyards used for burial.
However, my focus remains on the materiality
of the grave marker, and how it contributed to
the formation of the wood/stone dichotomy de-
scribed above and class-based dynamics of ex-
clusion.

To illustrate how this wood/stone distinc-
tion and class relationships intersect, | will fo-
cus on the example of England. Around the
middle of the 19t century, English cemeter-
ies had become locations where class relations
played out particularly visibly. Burial in “gar-
den cemeteries” was fashionable at the time,
and many elaborate memorials, grave mark-
ers, and monuments lined the most visible ar-
eas of these graveyards in displays of wealth
(Tarlow 229). During this time, the English
middle class amassed significant purchasing
power, and became interested in acquiring
the “enclosing and individualizing space” of
privately owned cemetery plots (Tarlow 230).
Such private ownership is a pathway for a “ma-
terialistic expression of success,” that entails
not just land ownership, but the ability to erect
a durable and permanent stone grave marker
(Mytum qgtd. in Tarlow 231). A headstone,
thus, becomes a symbol that “[proclaims] own-
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ership of the place, not only at the moment of
burial but also projected into the future.” (Tar-
low 230-231). Therefore, the middle and upper
classes had access to “the future security of
the burial place” afforded by a private plot and
the durable headstone contained therein (Tar-
low 232).

In contrast, however, the working class
“could not afford a proper burial, let alone a
headstone” and were often buried in the more
affordable “common graves” (Evans 125).
These were deep graves without a headstone
shared by multiple unrelated individuals. Ac-
cording to Evans, some of them are “even said
to be twelve metres deep in places, housing
up to thirty bodies at a time” (125). Further,
the lower class would be buried in “pauper’s
graves.” These were reserved for those who
lived and worked in a workhouse, could not af-
ford a funeral, and had no family or friends to
bury them (Strange, “Only a Pauper Whom No-
body Owns” 148-149). They would be cheaply
buried by municipal authorities in unmarked
graves.

In ancient Greece and Rome, everything,
from the mundane to the official, from jokes to
laws, was all “inscribed onto and into” the walls
of public buildings, making them “definite and
ascertainable,” inseparable from the city itself
(Mattern, “Of Mud, Media” 314-315). In a sim-
ilar fashion, the carving of a curated self (en-
compassed in the elaborate designs, the per-
sonal details, and any quotes or lettering) into
a granite headstone and projecting this self
onto all who walk past it, granted those who
could afford it “permanent” visibility. Their be-
ing was inseparable from the public space of
the cemetery, like a scar on the body of the city
making them mournable, extant as individuals
beyond death. The working and lower classes
existed (and in many contexts still exist) in an
antithetical position where “the pauper corpse
rotted in anonymity” (Strange, “Only a Pauper
Whom Nobody Owns” 148-149). Within this op-
position, the circumstance of temporariness —
the fast decay of the wooden cross and the im-
mediate disappearance of the unmarked per-
son — collects the labels of poverty, failure,
and shame (Strange, “Tho’ Lost to Sight, to
Memory Dear” 145), while the longevity of the
stone acquires a position of perceived superi-
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ority, informing the earlier discussed “succes-
sion” of stone over wood.

Thus, through this examination of the histo-
ries of gravestone materiality, we can see the
unravelling of the seemingly rational and nat-
ural dichotomy of wood versus stone and su-
periority of permanence over transience. The
value of longevity is partially constructed by
its proximity to wealth. | want to stress that
I am not saying that the concept of “perma-
nence” is not real; it is very “real” in that it
affects the material conditions of various in-
dividuals. For example, Halberstam discusses
Weston’s work on the “[privileging of] longevity
over temporariness and permanence over con-
tingency” in interpersonal relationships (72).
When permanence is uncritically used as a
universal measure of worth for relationships,
short-term, new, non-familiar, and non-marital
forms of kinship are “rendered meaningless
and superficial” (Halberstam 72). It is precisely
for this reason that | explore the histories of
grave marker materiality: to begin destabilis-
ing taken-for-granted notions of superiority and
value.

On my grandparents’ headstone are their
names, their dates of birth and death, and
a three-bar orthodox cross in the corner — it
shows their tumultuous but shared life (one
headstone but different last names), their faith
(the cross and the implication of icons decorat-
ing their home and of my grandmother’s whis-
pered prayers), and how long they spent apart.
When my family visits, we uproot the weeds,
wipe down the stone, light a candle, and leave
some candy or flowers for them. We take
care of my grandparents through the granite.
A blurring of boundaries occurs — my grand-
mother, my grandfather, and their gravestone
exist together in unity. Though often in liter-
ature stone is conceptualised as cold and un-
feeling (e.g. “stone-hearted,” “a stony expres-
sion,” “cold as stone”), within the context of
the grave marker, the granite becomes a locus
for intimacy and familial care. The feeling is so
palatable, that after some consideration, | de-
cided not to include a photo of the headstone in
this paper, as it feels personal, private. Though
the cemetery is public, | feel distinctly uncom-
fortable with the headstone being on display in
this paper, which will indefinitely be available

50

for download by whoever, whenever.

Before exploring the implications of this
affective attachment to the grave marker
through the deceased it represents, | want to
critically approach the idea of care. In her
article “Maintenance and Care,” Mattern dis-
cusses the “everyday work of maintenance,
caretaking, and repair.” Most of all, she empha-
sises the relevance of not romanticising prac-
tices of care — it is important “to reckon with
its troubling histories and administrative struc-
tures,” and to ensure that the “privileged po-
sition of the caring subject” is acknowledged
(Martin et al. qtd. in Mattern, “Maintenance
and Care”). “Care” can be and has been mo-
bilised in service to colonialist projects with pa-
ternalistic overtones (Mattern, “Maintenance
and Care”), wherein the sovereignty, person-
hood, and autonomy of others is undermined.
Therefore, as Mattern points out, it is impor-
tant to supplement an understanding of “care”
with decolonial theory, as scholars like Prat-
tes and Nayak do extensively, to critically ex-
amine the positionality of those who enact the
said care. In the context of the gravestone,
the reality is that many are systematically de-
nied the chance and space to enact care over
their deceased loved ones. A distinct aspect
of the pain involved in the aftermath of a pau-
per burial was “the denial of mourning cus-
toms,” of a procession, a eulogy, a location
for mourning and coming together in collec-
tive grief (Strange, “Only a Pauper Whom No-
body Owns” 150). This denial, in different form
and measure, has been imposed on Indigenous
groups whose burial grounds have been histor-
ically desecrated by white settlers, and now
on Palestinians whose cemeteries run out of
space and whose graveyards are purposefully
destroyed under Israel’s continuous onslaught
(“No Rest for Gaza’s Dead”; Slow), and many
others. Thus, | feel it necessary to acknowl-
edge the space of privilege | hold, of the abil-
ity and space to continually grieve, repair, and
experience catharsis, while many are continu-
ally, systematically, and intentionally, denied
this opportunity.

In the introduction to Home Ground, Lopez
writes, “if we could speak more accurately,
more evocatively, more familiarly about the
physical places we occupy, perhaps we could
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speak more penetratingly, more insightfully,
more compassionately about the flaws in these
various systems which, we regularly assert,
we wish to address and make better” (xvi-
xvii). Lopez’'s words articulate a need for flex-
ibility in our language and speech, a need to
open ourselves to emotional — not just eco-
nomic or intellectual — connection with our en-
vironments (whether man-made or not), and
be receptive to being changed by and learn-
ing from them. Recall the phrases | referenced
prior, “stone-hearted,” “a stony expression,”
and “cold as stone,” that associate rock with
a lack of feeling or compassion. A detached
relationship with nature — one wherein it is to
be separated from the “human,” studied, clas-
sified, and profited off of — was a staple of the
19%"-century colonial period (Adams 22). This
rhetoric, however, continues to shape human-
environment relations as evidenced by extrac-
tivist policies continuously pushed forward by
capital-motivated politicians (for example, see
Snider 87).

In other words, the (il)logic of colonialism
positions nature as separate from and sec-
ondary to the human, as only exploitable and
expendable material. However, the specific ex-
ample of the headstone as a site for familial
care and attachment reveals the obfuscated
and tangible network of affective relationships
between humans and non-humans. To clarify,
| do not mean to reduce the loss of loved ones
into an intellectual exercise, but as an opportu-
nity to develop a specific sensitivity to a form
of human and non-human kinship. Through
the emotion of grief and the practice of cre-
ating and caring for a grave marker, the de-
ceased is no longer confined to the physical
body, whose boundaries distort and blur. The
human and non-human merge, become insep-
arable. Where do my grandparents end, and
the stone begin? This, however, prompts a
further question; what if the human and non-
human are not so separate to begin with?

Scholars like Plumwood have already thor-
oughly discussed the formation and reinforce-
ment of distinctions between human and na-
ture (51-59), thus | will not do so here. What
| want to linger on instead is the awareness
of the entanglement of human and non-human
facilitated by the stone grave marker, grief,
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and rituals of care — what is the implication of
this sensitivity for the human-nature relation-
ship? In her 2018 article, Singh writes about a
specific affect-informed “orientation” to the en-
vironment which she refers to as “affective po-
litical ecology” (2). She explains how this mode
of thought enables an awareness of the world’s
interconnectedness, a recognition of human
society as “emergent” rather than indepen-
dent of nature, and a rethinking of ecopolitics
(2, 3). The reality is that in the face of a con-
stantly worsening climate emergency, our in-
dividualistic nation-based political systems are
ill-equipped to deal with a global crisis; “in both
economics and governance, we individualise
gains and socialise loses [sic]” (Dator 216).
Drawing from Indigenous philosophy, Singh ar-
gues that unravelling the long-established as-
sumption of the nature/human distinction can
aid in reconceptualising conservation work as
an emotional practice of love and care for both
our human and non-human kin (3, 4). In short,
if we can learn to attune to quotidian human-
nature entanglements like those located on the
grave marker, we may expand our practices of
care beyond individual acts for immediate fam-
ily, to collective action for all our kin.

In conclusion, throughout this article | ex-
plored dynamics of distinction, exclusion, and
care as they play out across the site of my
grandparents’ headstone. The seemingly ra-
tional distinction between wood and stone,
and the prioritisation of permanency over tem-
porariness is, in reality, highly contextually-
dependent, and informed by complex histo-
ries of class relations. In this article, | specif-
ically discussed how in 19" century English,
the lower and working classes were system-
atically consigned to a state of temporariness,
to unmarked and shared graves. Thus, while
transience becomes shameful, and a marker
of failure, permanence and the conditions that
facilitate it, such as the stone grave marker
and privately owned cemetery plot, accumu-
late value. Despite the artificial nature of the
superiority of permanence, it has been used
as a criteria to denigrate other ways of be-
ing. Lastly, I pivoted to addressing the affec-
tive practice of care as it plays out in the site of
the grave marker, where individuals care for a
loved one through the non-human headstone,
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thus merging the human and the non-human.
Numerous other scholars like Todd, Bladow and
Ladino, and Tsing have explored why affective
kinship between humans and nature is crucial
for on-going environmentalist efforts, how to
foster it, and exactly what “care” can look like
in these contexts. | have not even begun to
cover the breadth and potential of affective
ecology in this article. However, | hope to have
inspired both a sensitivity to the constructed
nature of taken-for-granted assumptions, and
a curiosity towards practices of care that over-
flow with political potentiality. All in all, rocks
are gneiss.
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Abstract

This review explores the field of neurocinematics, which highlights the power of cinematic techniques to
direct viewers’ brain states, and consequently their mental states, that is, their thoughts and emotions
(Hasson et al., 2008). Editing styles and camera angles can contribute to completely different perceptual
experiences of a movie, as evidenced by the Kuleshov experiment where viewers attributed different
emotions to a neutral facial expression based on the preceding emotional scene (Cao et al.,, 2024).
Through neurobiological studies on the Kuleshov effect, the underlying mechanism of this phenomenon
was found to be ‘context-sensitive processing’, which can be considered a key concept in neurocine-
matics (Calbi et al., 2019). The context-sensitive perceptual experience is shaped by several cognitive
processes. Firstly, research on mirror neurons has shown their involvement in using contextual cues
to help viewers understand the intentions behind characters’ actions. A chain of activation of logically
related neurons then gives rise to embodied simulation through which viewers can attribute mental
states to characters (Gallese, 2007). These mirroring processes alternate with mentalizing, which is
a more sophisticated, conscious cognitive process arising in the prefrontal cortex that helps viewers
imagine characters’ perspectives (Ogawa & Shimada, 2016). Several other neurobiological and cognitive
processes likely affect this interplay, such as event segmentation in the hippocampus where films are
encoded in story arcs, possibly leading to more mirroring at the beginning of each arc to cope with
lesser overt contextual information (Ben-Yakov & Henson, 2018). The review synthesizes these important
concepts in neurocinematics literature to construct a preliminary cognitive model of context-sensitive
processing that can provide directions for further interdisciplinary research.

Keywords and phrases: Neurocinematics, Kuleshov effect, Context-sensitive processing, Mirror neuron

system, Embodied simulation, Mentalizing

Introduction film.
The Kuleshov experiment is an example illus-
Cinema as a medium can craft elaborate nar- trating the influence of editing on viewers’ emo-
ratives for the audience by complexly engaging tional perception of faces. It demonstrated what is
their minds. While this engagement has been now known as the Kuleshov effect: when viewers
extensively discussed at a mental level in film were shown a neutral face, an emotional scene,
studies and cognitive sciences, the incorporation then another neutral face, they attributed distinct
of neuroscience to produce neurocinematics re- emotions to the second neutral face based on
search acknowledges the same complexity occur- the preceding emotional scene (Cao et al., 2024).
ring at the underlying neurobiological level. Neu- Theoretical explanations for the Kuleshov effect
rocinematics is an emerging interdisciplinary field hypothesized that either viewers perceive an en-
utilizing modern neuroimaging methods to study tirely new emotional face, or there was context-
how films are processed in the brain. This in- dependent bias in their processing (Cao et al.,
cludes research on how a filmmaker’s arsenal of 2024). With the growth of neurocinematics, the
cinematic techniques such as montages, continu- Kuleshov experiment was combined with func-
ity editing, and close-ups can be used to ‘direct’ tional magnetic resonance imaging (fMRI) or elec-
viewers’ brains (Hasson et al., 2008). These tech- troencephalography (EEG) in order to study brain
niques make up the formal structure and aesthet- activity. Data from Calbi et al. (2019) shows that
ics of a film and can be considered the core of a the second neutral facial expression is still pro-
cinematic text, similar to language in a book (Has- cessed as neutral in the brain, meaning there is a
son et al., 2008; Coégnarts, 2017). The specifics lack of a distinctive perceptual experience. These
of how movies are processed by their audience results support the context-sensitivity theory in-
can therefore be understood through analysis of stead, which implies the Kuleshov effect can be
the effects of cinematic techniques on viewers, as considered a cognitive process of applying expec-
they are central to the experience created by the tations to the face that were formed by the con-
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text (Calbi et al., 2019). In other words, the sec-
ond neutral face defied contextual emotional ex-
pectations at the brain level, leading to the ob-
server using these expectations to give the neu-
tral face an emotional value at the behavioral
level (Calbi et al., 2019).

Since context-sensitivity is central to process-
ing a film based on narrative elements, it could
be the key to combining the interdisciplinary liter-
ature within neurocinematics. This review there-
fore aims to construct a cognitive model of the
context-sensitive processing in film-viewing by
broadening the focus from identified neural cor-
relates to associated cognitive theories. Com-
bining these perspectives could provide a multi-
dimensional understanding of our experience in
watching films and the motivation behind film
techniques. Addressing criticism of older litera-
ture, which employed static images in the exper-
iment design, this study will utilize free-viewing,
authentic film experiments involving actual film
sequences (Cao et al., 2024). The free-viewing el-
ement, meaning participants simply watch video
materials without being issued specific instruc-
tions or tasks, ensures that people’s reactions to
movies are studied in a more naturalistic, con-
tinuous environment instead of employing a se-
ries of discrete film clips (Ben-Yakov & Henson,
2018). This is in order to increase the generalis-
ability of the study allowing application of conclu-
sions to the actual film-viewing experiences read-
ers might have. In summary, this review of neu-
rocinematics literature will be used to identify key
concepts in the field — from how we process a
character’s actions in individual sequences and
develop a framework for their mental state over
several sequences, to how the entire film is stored
in our memory. These will be used to create a
model illustrating how different aspects of cogni-
tion are involved in understanding the narrative of
a film, as well as how the film’s narrative elements
contribute to the undertaking of these cognitive
processes. Thus, we will highlight the context-
sensitivity involved throughout the internal expe-
rience of a film’s audience.
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Elements of Context Sensitive
Processing

Understanding Action Intention

The first element required in understanding a
film is the cognitive process of action understand-
ing, which helps viewers interpret what the char-
acter is doing in a film sequence without being ex-
plicitly told, similar to how we interpret people’s
actions in daily life. Action understanding refers
to ascribing ‘why’ to an action, which at a neu-
robiological level is thought to occur through the
mirror neuron system (Gallese, 2007). Mirror neu-
rons are a special class of neurons that fire during
both observation and execution of object-directed
motor acts. lacoboni et al. (2005) demonstrated
that when shown three different scenes: (1) a con-
text scene with only objects, (2) an action scene
of a hand grasping a cup without any background
objects and therefore no context, and (3) an in-
tention scene with the grasping hand in either a
drinking or cleaning context using differentially ar-
ranged background objects, there was a signal in-
crease in brain regions where these hand actions
are represented for the third intention condition.
Hence, mirror neurons, which were originally char-
acterized as simply action recognition neurons,
dealing with ‘what’ the action is, were also shown
to play a role in understanding intentions — ‘why’
the action is done (Gallese, 2007). For example,
in a scene depicting a woman grasping an apple,
the viewer recognizes what the character’s action
is by seeing the movement of her hand towards
the apple. The viewer also recognizes that the
character wants to grasp the apple, meaning her
stimulus-linked goal or intention (lacoboni et al.,
2005). Thus, viewers form a rudimentary under-
standing of the story being told in each film se-
quence.

Another category of mirror neurons tradition-
ally associated with execution of a motor act func-
tionally related to an observed action were found
to be visually triggered by the observed action it-
self. These are considered ‘logically related’ neu-
rons (lacoboni et al., 2005); observing the partic-
ular context of an observed action allows these
neurons to code for motor acts most likely to fol-
low based on what is typically carried out in that
context (Gallese, 2007). These logically related
mirror neurons participate in a chain of activa-
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tion functionally involved in coding intentions for
another person’s motor acts. Single motor acts
are connected in reaching a distal goal and thus
participate in pre-wired intentional motor action
chains, which allow the observer to predict the
subsequent act and thus the overall distal goal
(Gallese, 2007). For example, if the scene of the
hand grasping an apple was preceded by a tower
of apples, the viewer could infer that she was pick-
ing up this apple to stack with the others. How-
ever, in an example where the contextual scene
includes a plate of sliced fruit, the viewer would
predict the character’'s most logical motor schema
to be them slicing and then eating the apple.

Embodied simulation

The previously described chain of mirror neu-
ron activation underpins the cognitive process of
embodied simulation, through which the viewer
takes the concrete nature of the visual image on
screen and internally creates a more abstract,
emotional schema (Coégnarts, 2017). In other
words, the viewer transforms their understand-
ing of the character’s actions into a mental depic-
tion of the character’s emotional experience. Em-
bodied simulation describes how someone reuses
their own mental and emotional states to function-
ally attribute those states to other people (Gallese
& Guerra, 2022). It is because of such internal
processes that films cannot be simply considered
illustrations of the events or things they are com-
posed of (Coégnarts, 2017). The previously de-
scribed scene of a hand picking up an apple is
not just an illustration of the action; it provides
visual cues that the viewer pieces together with
other sequences to construct a wider emotional
narrative within the movie. Film theorist Rudolf
Arnheim has stated that in visual arts the artwork
is the “strongest, purest, most precise embodi-
ment of the meaning that, consciously or uncon-
sciously, he [the artist] intends to convey” (Coég-
narts, 2017). In fact, the cognition perspective on
cinema elucidates why films call for detailed anal-
yses to pick apart all possible meanings, as ev-
ery element of the audiovisual work, regardless
of whether it was intended, has an effect on a
viewer’s perception of the work.

The explanatory role of audiovisual elements
arises from their use as contextual cues in embod-
ied simulation to grasp the meaning of the movie.
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One example is the acting: characters’ facial ex-
pressions are metonymic in nature, meaning they
represent the characters’ ongoing mental activity
as a whole (Coégnarts, 2017). Another dimension
affecting perception is camera techniques and dif-
ferent types of editing imposed on the images in
a film (Coégnarts, 2017). For example, a close-
up shot (Figure 1) where the camera is close to
the subject and focused on their space intensi-
fies the viewer’s ability to mirror subtle emotions.
This is achieved by limiting the amount of back-
ground visual information and forcing attention on
the actor’s face, thus magnifying minute changes
in their facial expressions. The emphasis gives
these scenes higher emotional weight within the
film (Bordwell et al., 2020). Filmmakers therefore
typically choose to use extreme close-ups spar-
ingly for crucial emotional moments. In Barbie
(2023), this type of framing helps mark a pivotal
moment in the protagonist’s exploration of the hu-
man world after she leaves ‘Barbie Land’ — the
land of dolls. The viewer is directed to gaze at the
actor’s face as she portrays Barbie’'s complex re-
action to witnessing the beauty and woe of aging
for the first time.

On the other hand, a point-of-view (POV) shot
(Figure 2) angles the camera to frame what the
subject is seeing. In addition to providing informa-
tion on characters’ actions and speech, the film-
maker can incorporate POV shots for the viewer
to be able to viscerally experience the subject’s
bodily sensations. Since this framing restricts pro-
vision of visual information to what the subject
encounters, the viewer forms their understanding
within the confines of the subject’'s unique per-
spective. Thus, there is a shift towards more sub-
jective narration (Bordwell et al., 2020). In In-
glorious Basterds (2009), this framing is used to
punctuate the brutality of a running gag involv-
ing American soldiers marking their German ad-
versaries with a swastika and even scalping some
throughout the film. When Standartenflhrer Hans
Landa is about to have a swastika carved into
his forehead after switching sides at the end, the
viewer feels an added sense of shock and fear de-
spite already witnessing the act, since they finally
see it from the target’s perspective and thus live
through the target’'s emotions.

The cognitive processes described above can
together be called ‘mirroring’, defined as an au-
tomatic, unconscious, and pre-reflexive functional
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Figure 1: Close-up shot from Greta Gerwig’s ‘Bar-
bie’ (2023)

Figure 2: POV shot from Quentin Tarantino’s ‘In-
glourious Basterds’ (2009)

mechanism arising from the mirror neuron sys-
tem (Luyten & Fonagy, 2015). Mirroring helps cre-
ate mental representations of agents and events.
Thus, they play a crucial role in the topic of
intersubjectivity, which entails an exchange of
thoughts and emotions between subjects — such
as the filmmaker and the viewer. Intersubjectivity
is involved in understanding any art form (Coég-
narts, 2017). In cinema, mirroring facilitates inter-
subjectivity by helping the viewer ‘put themselves
in the character’s shoes’. It helps develop an im-
plicit sense of the film’s narrative, even without
much obvious exposition, through collation of the
emotional schemas formed over the course of the
film into a single conceptual domain (Coégnarts,
2017). As previously described with embodied
simulation, these schemas are made from what is
described as contextual cues in cognitive sciences
literature, and in the context of film studies these
are the narrative elements of the film.

Interplay of Mirroring and Mentalizing

However, mirroring is not the only method
used to create the viewer’'s understanding of a
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film as showcased by the involvement of mir-
roring in an experiment by Ogawa and Shimada
(2016). They studied viewer’s brains during a non-
explanatory fictional film called ‘Dolls’, meaning
actors showed minimal facial expressions and lim-
ited lingual information is conveyed (Ogawa & Shi-
mada, 2016). The lack of these explanatory ele-
ments allows for a unique methodology to further
investigate the viewer’s internal experience: re-
searchers can use non-explanatory films to study
brain activation patterns during sequences that
create an environment of uncertainty for viewers.
It forces their active engagement as they utilize
all possible cues to understand the sequence, and
can highlight the differences between the effects
of explicit and implicit narrative techniques. To-
wards the beginning of the Dolls film, participants
of the study struggled to comprehend the narra-
tive of the scenes and characters’ behaviors. Due
to the little verbal and non-verbal information pro-
vided, they speculated about the emotional and
mental state of the main couple, which is substan-
tiated by observed mirroring brain activity (Ogawa
& Shimada, 2016). However, in later parts of the
film, when participants had constructed a basic
understanding of the characters through specu-
lation, integrating the provided information, and
simulating the narrative flow, a significant alter-
ation in brain activity was detected (Ogawa &
Shimada, 2016). Participants were now going
through a more sophisticated cognitive process
involving larger brain regions such as the medial
prefrontal cortex, which is involved in higher-order
functions such as decision making, reasoning, and
social cognition (Ogawa & Shimada, 2016; Luyten
& Fonagy, 2015). This willed and conscious cogni-
tive effort is termed mentalizing, which interacts
with mirroring to interpret the mentality behind
overt behaviors of the characters (Luyten & Fon-
agy, 2015).

While both processes contribute to decoding
the film, they are distinct in how they do so:
mentalizing involves explicit cognitive elaboration
of external information unlike mirroring, which is
more experience-based (Gallese, 2005). The lat-
ter feels more effortless for the viewer because
they use their own interpersonal experiences to
decode others’ experiences in the same social
world (Gallese, 2005). The results of the ‘Dolls’
case study show that from a neuroscientific per-
spective, film is artfully structured to cause auto-
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matic emotion processing and reflective inferen-
tial thinking in an alternating and complex man-
ner by regulating how and how much information
is provided (Ogawa & Shimada, 2016). The re-
sult of all these cognitive processes is the develop-
ment of a formal unity and coherence for the film-
maker’s work (Coégnarts, 2017). In other words,
viewers perceive a complete narrative from the
series of scenes.

Event Segmentation

While a film is perceived as one story, it is not
stored this way in the brain as evidenced by event
segmentation theory. The hippocampus, a cru-
cial brain region for memory, is sensitive to ‘event
boundaries’: time points that function as transi-
tions between different events according to the
viewer’s perception (Ben-Yakov & Henson, 2018).
This segmentation is driven by prediction error —
failure to predict the immediate future, leading to
a gap in continuity for the viewer. An individual
event can therefore be characterized as having its
constituent elements connected more cohesively
than elements across different events, which af-
fects the film’s perception and memory consoli-
dation (Ben-Yakov & Henson, 2018). This cohe-
sion can be affected by an onslaught of new in-
formation. Media analysis shows that information
often clusters at the beginning of a new section
in the narrative. For example, in The Godfather
(1972), the protagonist Michael Corleone is sud-
denly shown to be living in Sicily after killing two
people, and we are introduced to a new character
— a woman named Apollonia he wants to marry —
leaving the viewer trying to catch up with the de-
velopments in his character arc. A protagonist’s
story is essentially about change, and such twists
and turns are particularly important changes that
can segment that story (Myers, 2022). The lit-
erary idea of story arcs thus fits in with how we
mentally process the narrative in smaller events.
It can be hypothesized that the beginning of each
story arc involves more mirroring due to the lower
amount of contextual information at that point in
time. Thus, event segmentation could be asso-
ciated with the interplay between mirroring and
mentalizing, and deserves further research within
neurocinematics.

Using existing research, we can construct a
preliminary model showcasing the interactions
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between different cognitive processes that con-
tribute to the processing of film narratives (Fig-
ure 3). There is a bidirectional relation at play:
different narrative elements — such as actors’
expressions, framing techniques, and dialogue
— are contextual cues that drive the cognitive
processes involved in comprehending a movie,
and these cognitive processes in turn contribute
to the formation of a coherent narrative in the
viewer’s mind. Thus, the idea of narrative over-
laps with the concept of context-sensitivity pre-
viously spotlighted by Calbi et al. (2019) using
the Kuleshov effect. The model highlights that
context-sensitivity is heavily involved in many as-
pects of cognition during film processing. At a cog-
nitive level, it is through manipulation of the con-
text provided, via cinematic techniques, that film-
makers tell unique stories.

Conclusion

The objective of this review was to construct
a preliminary cognitive model of context-sensitive
processing of movies using existing research in
neurocinematics (Figure 3). This concept was cho-
sen as the keystone to aid the synthesis of liter-
ature due to its relevance in the mechanism un-
derlying the Kuleshov effect, where the differen-
tial processing of neutral faces was shown to be
due to context-dependent bias rather than a vary-
ing perceptual experience. Beginning with mirror
neurons, given their significance in neurocinemat-
ics, leads to the first cognitive process included in
the model: action understanding, which allows the
viewer to understand the ‘what’ and ‘why’ of the
character’s actions. Through a chain of logically
activated mirror neurons, the viewer is able to
form expectations based on various cues that help
them understand the character’s long-term inten-
tion. The viewer then attributes their personal ex-
perience to the character to form an understand-
ing of the character’'s mental state through em-
bodied simulation. These two processes are to-
gether termed mirroring. Mirroring alternates with
the more complex process of mentalizing, which
arises from areas like the medial prefrontal cortex.
Their interplay is influenced by provision of infor-
mation in the film, and likely involves other cogni-
tive processes like event segmentation in the hip-
pocampus. Event segmentation shows the viewer
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Figure 3: Preliminary cognitive model of context-sensitive processing of film

processes the film in story arcs due to prediction
errors, and these could coincide with the shifts
between mirroring and mentalizing. The narra-
tive elements of a film contribute to the formation
of a coherent narrative by driving these cognitive
processes since they function as contextual cues.
Thus, developing a model that showcases these
interactions allows us to highlight the power of
cinematic techniques over the audience, at both
mental and neurobiological levels.

It is important to note the limitations in this
synthesis to inform future research. Firstly,
there is an inherent risk of reductionist views in
neurocinematics since it generally involves sim-
plifying human experiences into neurobiological
mechanisms. Therefore, it is important to con-
sider multiple disciplinary perspectives in order to
investigate cinema through the sciences in an ar-
tistically valid manner (Ogawa & Shimada, 2016).
The model itself is also somewhat reductionist,
as there are elements of cognitive processing not
taken into account. For example, cognition pa-
pers show that mentalizing can be broken down
into several constructs such as mindfulness and
Theory of Mind, which might play different roles
within the processing of film (Luyten & Fonagy,
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2015). However, this level of complexity has not
yet been dealt with in current neurocinematics lit-
erature. The role of event segmentation in film
perception also needs to be investigated further,
particularly its relation to provision of narrative el-
ements throughout a movie. Additionally, study-
ing the involvement of regions recently implicated
by Cao et al. (2024), such as the orbitofrontal cor-
tex, insula, and fusiform gyrus, can help expand
the neural correlates of movie processing.

Future research in neurocinematics is impor-
tant for several disciplines. Advancements in
knowledge could help filmmakers refine narrative
techniques to create more compelling cinematic
experiences. Neurocinematics can also aid our
understanding of human cognition, as context-
sensitivity falls within the broader concept of pre-
dictive processing, which refers to how humans
constantly anticipate and adjust to incoming cues.
Lastly, it has implications for neuroscience re-
search as well since films are increasingly used in
neuroscientific experimental paradigms. For ex-
ample, trauma film paradigms are now used in
post-traumatic stress disorder research to study
intrusive symptoms (Hilberdink et al., 2022), and
understanding how they are processed could in-
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form the selection of films. Therefore, by bridg-
ing the gap in dialogue between film studies, cog-
nitive science and neuroscience, neurocinematics
can lead to significant advances in these fields.

62

References

Ben-Yakov, A., & Henson, R. N. (2018). The
Hippocampal Film Editor: Sensitivity and
specificity to event boundaries in continu-
ous experience. Journal of Neuroscience,
38(47), 10057-10068. https://doi.org/10.
1523/JNEUROSCI.0524-18.2018

Bordwell, D., Thompson, K., & Smith, J. C. (2020).
Film Art: An Introduction (12th ed.).
McGraw-Hill Education.

Calbi, M., Siri, F., Heimann, K., Barratt, D., Gallese,
V., Kolesnikov, A., & Umilta, M. A. (2019).
How context influences the interpretation
of facial expressions: a source localization
high-density EEG study on the “Kuleshov
effect.” Scientific Reports, 9(1). https://do
i.org/10.1038/s41598-018-37786-y

Cao, Z., Wang, Y, Wu, L., Xie, Y, Shi, Z,
Zhong, Y, & Wang, Y. (2024). Re-
examining the Kuleshov effect: Behav-

ioral and neural evidence from authen-
tic film experiments. PLoS ONE, 19(8),
e0308295. https://doi.org/10.1371/journa
l.pone.0308295

Coégnarts, M. (2017). Cinema and the embod-
ied mind: metaphor and simulation in un-
derstanding meaning in films. Palgrave
Communications, 3(1). https://doi.org/10.
1057/palcomms.2017.67

Gallese, V. (2005). Embodied simulation: From
neurons to phenomenal experience. Phe-
nomenology and the Cognitive Sciences,
4(1), 23-48. https://doi.org/10.1007/
s11097-005-4737-z

Gallese, V. (2007). Before and below “Theory of
Mind”: embodied simulation and the neu-
ral correlates of social cognition. Philo-
sophical Transactions of the Royal Society
B: Biological Sciences, 362(1480), 659-
669. https://doi.org/10.1098/rstb.2006.
2002

Gallese, V., & Guerra, M. (2022). The Neuro-

science of Film. Projections, 16(1), 1-10.

https://doi.org/10.3167/proj.2022.160101

U., Landesman, 0., Knappmeyer, B.,

Vallines, 1., Rubin, N., & Heeger, D. J.

(2008). Neurocinematics: The Neuro-

science of Film. Projections, 2(1), 1-26.

https://doi.org/10.3167/proj.2008.020102

Hilberdink, C. E., de Rooij, S. R., OIff, M., Bosch, J.

Hasson,


https://doi.org/10.1523/JNEUROSCI.0524-18.2018
https://doi.org/10.1523/JNEUROSCI.0524-18.2018
https://doi.org/10.1038/s41598-018-37786-y
https://doi.org/10.1038/s41598-018-37786-y
https://doi.org/10.1371/journal.pone.0308295
https://doi.org/10.1371/journal.pone.0308295
https://doi.org/10.1057/palcomms.2017.67
https://doi.org/10.1057/palcomms.2017.67
https://doi.org/10.1007/s11097-005-4737-z
https://doi.org/10.1007/s11097-005-4737-z
https://doi.org/10.1098/rstb.2006.2002
https://doi.org/10.1098/rstb.2006.2002
https://doi.org/10.3167/proj.2022.160101
https://doi.org/10.3167/proj.2008.020102

Open Issue Vol. 24, 2025

Nayonika Venkatesh

A., & van Zuiden, M. (2022). Acute stress
reactivity and intrusive memory develop-
ment: a randomized trial using an ad-
justed trauma film paradigm. Psychoneu-
roendocrinology, 105686. https://doi.org/
10.1016/j.psyneuen.2022.105686

lacoboni, M., Molnar-Szakacs, |., Gallese, V., Buc-
cino, G., Mazziotta, J. C., & Rizzolatti, G.
(2005). Grasping the intentions of oth-
ers with one’s own mirror neuron system.
PLoS Biology, 3(3), €79. https://doi.org/
10.1371/journal.pbio.0030079

Joscha. (2018). Scene from Quentin Tarantino’s
Inglourious Basterds [Photograph].
Google Images. http://storystruggles
.blogspot.com/2018/03/camera-angles-o
bjective-subjective-or.html

Luyten, P, & Fonagy, P. (2015). The neurobi-
ology of mentalizing. Personality Disor-
ders: Theory, Research, and Treatment,
6(4), 366-379. https://doi.org/10.1037/pe
r0000117

Myers, S. (2022). The Protagonist’s Journey. In
Springer eBooks. Springer Nature. https:
//doi.org/10.1007/978-3-030-79682-2

Ogawa, Y., & Shimada, S. (2016). Story under-
standing of a nonexplanatory film affects
viewers’ premotor activity and empathy
for fictional characters. Neuroscience and
Neuroeconomics, 5, 37-44. https://doi.or
9/10.2147/nan.s98168

Open Al (2024). ChatGPT (December 15
version) [Large language modell].
https://chatgpt.com/share/675f2f04-6eac
-8007-ac46-74d082f50458

Kinocheck. (2023). Scene from Greta Gerwig’s
Barbie [Photograph]. Google Images.
https://kinocheck.com/news/q7xuf5/barb
ie-star-margot-robbie-insists-on-using-h
er-body-to-the-fullest

63


https://doi.org/10.1016/j.psyneuen.2022.105686
https://doi.org/10.1016/j.psyneuen.2022.105686
https://doi.org/10.1371/journal.pbio.0030079
https://doi.org/10.1371/journal.pbio.0030079
http://storystruggles.blogspot.com/2018/03/camera-angles-objective-subjective-or.html
http://storystruggles.blogspot.com/2018/03/camera-angles-objective-subjective-or.html
http://storystruggles.blogspot.com/2018/03/camera-angles-objective-subjective-or.html
https://doi.org/10.1037/per0000117
https://doi.org/10.1037/per0000117
https://doi.org/10.1007/978-3-030-79682-2
https://doi.org/10.1007/978-3-030-79682-2
https://doi.org/10.2147/nan.s98168
https://doi.org/10.2147/nan.s98168
https://chatgpt.com/share/675f2f04-6eac-8007-ac46-74d082f50458
https://chatgpt.com/share/675f2f04-6eac-8007-ac46-74d082f50458
https://kinocheck.com/news/q7xuf5/barbie-star-margot-robbie-insists-on-using-her-body-to-the-fullest
https://kinocheck.com/news/q7xuf5/barbie-star-margot-robbie-insists-on-using-her-body-to-the-fullest
https://kinocheck.com/news/q7xuf5/barbie-star-margot-robbie-insists-on-using-her-body-to-the-fullest

